WO 97/ 3014/b 97730161 PCT/ US97/ 0 XXTRIS97/02315
HYBRI D PROTEI NS WHI CH FROM HETERODI MERS FIELD OF THE I NVENTION 5
The present invention relates to a hybrid protein - conprising two
coexpressed am no acid sequences formng a di mer, each conpri sing:

a) at |east one anmino alY Igemmﬁéuswlgutwnfﬂsmamms honoreri ¢
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ex | e, " Tecep orf TNF transduce a signal after being aggregated'to
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Protein-protein interactions are essential to the

normal physiological functions of cells and multicellular

20 organisms. Many proteins in natﬁre exhibit novel or optimal
functions when complexed with one or more other protein chains.
This is illustrated by various ligand-receptor combinations
that contribute to regulation of cellular activity. Certain
ligands, such as tumor necrosis factor a (TNF«), TNFZ, or |

25 human chorionic gonadotropin (hCG), occur as multi-subunit
complexes. Some of these complexes contain multiple copies of
the same subunit. TNFa and TNF8 (collectively referred to
hereafter as TNF) are homotrimers formed by three identical
subunits (1-4). Other ligands are composed of non-identical

30 subunits. For example, hCG is a heterodimer (5-7). Receptors
may also occur or function as multi-chain complexes. For
example, receptors for TNF transduce a signal after being
aggregated to form dimers (8,9). Ligands to these receptors
promote aggregation of two or three receptor chains, thereby

35 affording a mechanism of receptor activation. For example,
TNF-mediated aggregation activates TNF receptors (10-12).

The modulation of protein-protein interactions can be

a useful mechanism for therapeutic intervention in various
diseases and pathologies. Soluble binding proteins, that can
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(trimer) can stlll bind and activate a pair of cell surface TNF
receptors. To achieve an inhibitory effect, it would be

- 20 expected that two of the receptor binding sites on the TNF
trimer must'be occupied or blocked-by the soluble binding
protein. Alternatively, the binding protein could block proper
orientation of TNF at the cell surface.

Generally speaking, the need was felt of synthesiiing

25 proteins that contain two receptor (or ligands) chains, as
dimeric hybrid protein. See Wallach et al., U.S. patent
5,478,925, _

The primary strategy employed for generating dimeric

or multimeric hybrid proteins, containing binding domains from
30 extracellular receptors, has been to fuse these proteins to the
constant regions of an antibody heavy chain.

This strategy led, for example, to the construction
of CD4 immunoadhesins (20). These are hybrid molecules
consisting of the first two {(or all four) immunoglobulin-like

35 domains of CD4 fused to the constant region of antibody heavy
and light chains. This strategy for creating hybrid molecules
was adapted to the receptors for TNF (10,16,21) and led to the
generation of constructs with higher in vitro activity than
the monomeric soluble binding proteins.
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for example soluble analogs of the heteromeric IL-6 or type I
interferon receptors. Although there are numerous methods for
producing bifunctional antibodies (e.g., by co-transfection or
hybridoma fusions), the efficiency of synthesis is greatly

20 compromised by the mixture of homodimers and heterodimers that
typically results (23). Recently there have been several
reports describing the use of leucine zipper motifs to guide
assembly of heterodimers (24-26). This appears to be a
promising approach for research purposes, but the non-native or

25 intracellular sequences employed may not be suitable for
chronic applications in the clinic due to antigenicity. The
efficiency of assembly and stability post assembly may also be
limitations. |

On the other hand, in the particular case of TNF

30 receptors, certain modifications to the p55 TNF receptor have
been found to facilitate homodimerization and signaling in the
absence of ligand (27,28). It has been found that a
cytoplasmic region of the receptor, termed the "death domain,"
can act as a homodimerization motif (28,30). As an alternative

'35 to an immunoglobulin hybrid protein, fusion of the

extracellular domain of the TNF receptor to its cytoplasmic
death domain could conceivably result in a secreted protein
which can dimerize in the absence of TNF. Such fusion proteins
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15 long half-life (32-33). Given hCG's prominent role as a ma:ker

of pregnancy, many reagents have been developed to guantitate
and study the protein in vitro and in vivo . In addition,

hCG has been extensively studied using mutagenesis, and it is
known that small deletions to the protein, such as removal of

20 five residues at the extreme carboxyl-terminus of the «
subunit, can effectively eliminate its biological activity
while preserving its capability to form heterodimer (34,35).
Small insertions, of up to 30 amino acids, have been shown to
be tolerated at the amino- and carboxyl-termini of the «

25  subunit (36), while fusion of the o subunit to the carboxyl
terminus of the g8 subunit also had little effect on
heterodimer formation (37).

An analog of hCG in which an immunoglobulin Fc domain
was fused to the C-terminus of hCG g subunit has also been

39 Treported; however, this construct was not secreted and no
effort was made to combine it with an o subunit (38).

Therefore, the main object of the present invention
is a hybrid protein comprising two coexpressed amino acid
sequences forming a dimer, each comprising: _

15 a) at least one amino acid sequence selected among a
homomeric receptor, a chain of a heteromeric receptor, a '
ligand, and fragments thereof; and

b) a subunit of a heterodimeric proteinaceous
hormone, or fragments thereof; in which (a) and (b) are bonded
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- 4 - assoc1ated with the respective light chains; antibody Fab
domains; or ligand proteins, such as cytokines, growth factors
20 or hormones other than gonadotropins, specific examples of
which include IL-6, IFN-g, TPO, or fragments thereof.
Sequence (b) is preferably selected among a hCG, FSH,
LH, TSH, inhibin subunit, or fragments thereof.
' Modifications to the proteins, such as chemical or
25 Dprotease cleavage of the protein backbone, or chemical or
enzymatic modification of certain amino acid side chains, can
be used to render the components of the hybrid protein of the
invention inactive. This restriction of activity may also be
accomplished through the use of recombinant DNA techniques to
30 alter the coding sequence for the hybrid protein in a way that
results directly in the restriction of activity to one
component, or that renders the protein more amenable to
subsequent chemical or enzymatic modification.
The above hybrid proteins will result in
35 monofunctional, bifunctional or multifunctional molecules,
depending on the amino acid sequences (a) that are combined
with (b). In each couple, (a) can be linked to the amino
termini or to the carboxy termini of (b), or to both.
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The abqve hybrid proteins will result 1n 35 gfunctlynal bi functi onal
or mul Beeerabesh ﬁRﬁ%EhY%%Y in WO 92 16620 and WO 96 38575
20 °  According to a particular embodiment, the

extracellular domain of the FSH receptor (ECD) can be fused in
frame with a peptide linker that contains the thrombin
recognition/cleavage site (29) and represents a "tethered" arm.
The peptide linker links the extracellular domain of FSH with a

25 FSH subunit. This will allow for removal of the extracellular
domain of the FSH receptor by cleavage at the thrombin cleavage
site as the molecule comes in contact with thrombin in the
systemic circulation. '

In another embodiment, instead of the thrombin

30 cleavage site, an enzyme recognition site for an enzyme that is
found in greatest abundance in the ovary is used. 1In this way,
as the ECD-FSH molecule travels to the ovary, it will be
exposed to enzymes found in the highest concentrations in that
tissue and the ECD will be removed so that the FSH can interact

35 with the membrane bound receptor.

In yet another embodiment, instead of an enzyme
recognition site, a flexible hinge region is cloned between ECD
and FSH so that the ECD will not be enzymatically removed f£rom
the hormone. 1In this way, when the ECD-FSH molecule arrives at

- 6 -
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for renovIBP3f witdh shatyef |h§G). In this latter case the hybrid proteln

can be used, for example, in the combined treatment of Kaposi's
sarcoma and metabolic wasting in AIDS.

In a further embodiment of the invention, one or more

20 covalent bonds between the two subunits (b) are added to
enhance the stability of the resulting hybrid protein. This
can be done, e.g., by adding one or more non-native interchain
disulfide bonds. The sites for these cross-links can be
deduced from the known structures of the heterodimeric

25 hormones. For example, a suitable site in hCG could be to
place cysteine residues at o subunit residue Lys45 and 8
subunit residue Glu2l, replacing a salt bridge (non-covalent
bond) with a disufide bond (covalent bond) . Another object of
the present invention are PEGylated or other chemically

3p modified forms of the hybrid proteins.

A further object of the present invention is a DNA
molecule comprising the DNA sequence coding for the above
hybrid protein, as well as nucleotide sequences substantially
the same. "Nucleotide sequences substantially the same"

35 includes all other nucleic acid sequences which, by virtue of
the degeneracy of the genetic code, also code for the given
amino acid sequence.

For the production of the hybrid protein of the
invention, the DNA sequence (a) is obtained from existing

-~ 7 -

T .



dOITB.I n of the FSH receptor by cleavage at the thrombin cl eava&s
as the rWO&ZR¥S1comes in contact with thronbin in the BHY:

cikrcul ation. . I n anot her enbodi nent, i nstead of t he thronbl n
30 cl eavage site, an enzyne recognition site for an enzyne that is

found in_ greatest abunﬁgnce in the ovary is used., In this wa as the

ECD- FSHEHeReBul 85t A%y diRd + o T PNA $eanenge| cogdng f°"é>&}&e‘ae gredzynes

f ound h&qﬁgﬁbeghﬁst ég&nﬁ@ﬁﬂeﬂ lvoilshlghé hBRA seqxiarﬁ:?lb&:cﬁmhbg hﬁ:a:ECBam Il be
renmoved,so,that the can int menby a oun r.

- In yet %‘ﬁﬁfﬁﬁa gﬁﬁb‘&Pﬁ?nt&’ i nst ‘gﬁﬁe%ﬁz?#& r}g%l?{%nlrﬁ%g,%g

fl exi bl andi hijgatedi dntics a:lsaxmhabevpbmsﬁm or eaamj i so dibfer@ért ECD

wi |l 381 06m2A2Y TBLECAIEn D e T &R ess 1 ohNGUNGx I¢hd o Way. when

rml'ecu arrives at
[err] exPreﬁﬂéoﬁvHF?tqifsoorﬁ:ﬁst#@?%ﬁld%ﬁ:?@ pateseauistail e draencehd  hi nge-

attac h%fép #Rdnt Q&pE@as@‘s e R%bwﬁeas otof g4d PrHGhybri@Vprbeainel |

menbr ane ({ﬁrr rp@é referred enbodi nent of the 1nvention,

t he hyb?fdtB?o%EVﬁn&}ﬁ?é‘i ﬁ% t ¥9ati on between a coupl e of aa
sqq,liggces one oflg%:{)el eﬁttﬁedl&néﬁﬁid(ﬁdsrt ge a&g.wf ttthe hyb¥Ddn 68 Qﬁeto
aa or _to,_aa subuni t. o

Che ot HAVESHEaR aBAFRAyE el RO tedhid) 887 Usind aliaohiE fRattdens (o)
and t hespecifisufomi thef deGGreaid sequénagaehosbehexgdied dirdm)thécchoteag
to thi S?Eﬁgﬂghgegkquence%effé) opb; he particul ar sequence that is chosen

as (b) entire subuni t hCG or fragments or nodif | cations

thereof) t he res@P‘PFﬁ@er iQf p?’b‘(e?fq e | rREPabdmanc (RXA%gins of (bhey

(HS OfuI-Bé’ﬁhaﬁ asC aehitidred h‘ér@i:ﬁlaaﬁlné efelctdid in SBRrybticthat of

in s(leagt.?ryce%ss%st’he g/brl d prote

cells, using the appropriate expression vectors. Any method
known in the art can be employed.
For example the DNA molecules coding for the proteins

mammallan cells) or prokaryotic

20 obtairied by any of the above methods are inserted into
appropriately constructed expression vectors by technigues well
known in the art (see Sambroock et al, 1989). Double stranded
cDNA is linked to plasmid vectors by homopolymeric tailing or
by restriction linking involving the use of synthetic DNA

25 linkers or blunt-ended ligation techniques: DNA ligases are
used to ligate the DNA molecules and undesirable joining is
avoided by treatment with alkaline phosphatase.

In order to be capable of expressing the desired
protein, an expression vector should comprise also specific

30 nucleotide sequences containing transcriptional and
translational regulatory information linked to the DNA coding
the desired protein in such a way as to permit gene expression
and production of the protein. First in order for the gene to
be transcribed, it must be preceded by a promoter recognizable

35 by RNA polymerase, to which the polymerase binds and thus
initiates the transcription process. There are a variety of
such promoters in use, which work with different efficiencies
(strong and weak promoters).
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gi ven viniclo atldwsequerepression and actkeattion,prsziutiatnexpression
hybri d p“ﬁfﬂfhgfgéﬁgs can'ﬂ%e%ddﬂlaégﬁ DNA sequence (a) is obtained from

exi sting WO 97/ 30161
PCT/ US97/ 02315 ThecPHAciclerule (@mrhslnmtb@qm@amﬁmgsequenne
desired U@cgfetﬁé) h&r‘ﬁr‘ﬂ:ﬂ%ﬁ%&é‘iﬁ hof henNAnSegitaat fé)dix@Sefeédt Reto
desired sequence t heSe fused roducts are inserted, 5

| i gafleéd i d’%c%?m%br ehﬁr'&m Fhe eperabhyolankeds sranscriptipnat an Once
formed, tharaglLssonalyveeyolateryt Eidgi@ls, which is capable of

integrating the desired gene sequences into the host cell. The
cells which have been stably transformed by the introduced DNA
can be selected by also introducing one or more markers which
20 allow for selection of host cells which contain the expression
vector. The marker may also provide for phototrophy to a
- auxotropic host, biocide resistance, e.g., antibiotics, or
heavy metals such as copper, or the like. The selectable
marker gene can either be directly linked to the DNA gene
25 sequences to be expressed, or introduced into the same cell by
co-transfection. Additional elements may also be needed for
optimal synthesis of proteins of the invention.
Factors of importance in selecting a particular
plasmid or viral vector include: the ease with which recipient
30 cells that contain the vector may be recognized and selected
from those recipient cells which do not contain the vector; the
number of copies of the vector which are desired in a
particular host; and whether it is desirable to be able to
"shuttle" the vector between host cells of different species.

" 35 Once the vector(s) or DNA sequence containing the
construct (s) has been prepared for expression, the DNA
construct (s) may be introduced into an appropriate host cell by
any of a variety of suitable means: transformation,



expression vectors, is introduced into a suitable host cell, whi ch
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i nvention as defined above. 10 The preferred nmethod for

" preparing the hybrid of the i nvention is by way of PCR technol ogy
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|n|t|at8§efR§PFP£“§§r|ptlon process. There are a variety of such
pronbters in use, affteah thy kindirddutctfencof ehbi vieeteoirds), thed dostmg and

weak prgggigrgke grown in a selective medium, which sélé%ts for the
' growth of vector-containing cells. Expression of the cloned
' 20 gene sequence(s) results in the production of the desired
proteins. '

Purification of the recombinant proteins is carried
out by any one of the methods known for this purpose, i.e., any
conventional procedure involving extraction, precipitation,

25 chromatography, electrophoresis, or the like. A further
purification procedure that may be used in preference for
purifying the protein of the invention is affinity
chromatography using monoclonal antibodies which bind the
target protein and which are produced and immobilized on a gel

30 matrix contained within a column. Impure preparations
containing'the recombinant protein are passed through the
column. The protein will be bound to the column by the
specific antibody while the impurities will pass through.
After washing, the protein is eluted from the gel by a change

35 . in pH or ionic strength.

The term "hybrid protein", as used herein,
generically refers to a protein which contains two or more
different proteins or fragments thereof.

- 10 -
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. For eukaryotlc hosts different transcriptional and. transl ati onal

regul atory sequences nmay be enpl oyed, depending - on the nature of the
host. They may be derived formviral 5 sources, such as adenovirus,

bovi ne papillona viras,usédi Rerein, Vifussion phetéife, reffers the ar éoldwitcdry

I t.e
of g2§pfe§ry?fa R ;Eiag?%n%gfﬁ@f& DRE I prORE a7 et BrmeRtR
SV40 témri toge Tt t t 10
e e e B iy Wi

al |l ow’f or repreSS| on and activa at expression enes
can be nodermasdon of strong SpeﬂibéWW%@E@%@P%FE@WP@%&@ e

sequence ¢ye t e t EBRaINBr EdriiicPid) bmplex| N¥aBhHI 88 tﬁds'éserted
into 15 a vector(s), having the operabl Ilnked ranscrlgtlona .and
transl ati GFF&IStl"é'tﬂllk?ﬁ‘iﬂ?P%l ghﬁl & & gubynis, arheterodimeris i ng the

desired gewanmrme(mech iasoFSHe DSt hod |or Trm{) celI's which have been

stably transforned t Ln can.be_sel ected_hy
i nt rd@uci ng one or %%hﬁ% % _d%%%wr %*%W?o?régFéEtroﬁsoPﬁ??s)t
cel I's whi teredm airefér espacwolecule, widter thim anrantibegdyabso agr ovi de

for phot ot &ﬂRﬂ%g}fh&\hlm, aHé?&?QE' BN ¥in @b'ﬂ%?dx@& LS ﬁéaﬂﬁéan@h%mdmg

antibiotics such as er, or t
sel ect abl domainngfe W%@n,espﬁré:r msvélemtﬂ@tmayywm@u i85 NREUDRA GEhd&as
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. 20 rane protein, whose binding with the respect:we l gand

triggers secondary cellular responses that result in the
activation or inhibition of intracellular process.

In a further aspect, the present invention provides
the use of the hybrid protein as a medicament. The medicament

25 is preferably presented in the form of a pharmaceutical

composition comprising the protein of the invention together
with one or more pharmaceutically acceptable carriers and/or
excipients. Such pharmaceutical compositions represent yet a
further aspect of the invention.

30
BRIEF D D] NGS

The invention will be better understood by reference
to the appended drawings, in which:
_ Figures 1(a) and 1(b) show the TBP(20-161)-hCGa and
35 TBP(20-161) -hCGS constructs, respectively, and the
corresponding sequences (SEQ ID NOS:1-4).
Figures 2(a) and 2(b) show the TBP(20-190)-hCGa and
TBP(20-190) -hCGB constructs, respectively, and the
corresponding sequences (SEQ ID NOS:5-8).
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35 Once the vector(s) or DNA sequence containi
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t h f ds, whi ch
D B PR BV P TS 2 B TR hiR MRt Lol
regogni zes IeadeFlgaqeeSCas(a1grambdnhbmsafaamngemmelaqmamaspendﬂnt

¢ . .
A ter Hroieor O e Faet Br RO e E EREFg bk rpe- ned Y B on i1
sel ectTNEontaduged\AyERtoxicHty fcm E%ezo celisomnid yRBiGMSHCHENB R ng

cel I's. Expressi oplaﬁrteh% @@@e@%me{mﬁseysasﬁgskﬂees&gé depdrifent
producti on of ,the Purificatjon of the
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f18 t MCG PROPDEE) oOneTNFarinduced cytotoxicity on BT-20 cells and

various controls.

 DETAILED DE 1P |
The invention will now be described by means of the

20 follow{ng Examples, which should not be construed as in any way
limiting the present invention.

EXAMPLES
~Materials and Methods

25 Cell lines used in this study were obtained from the
American Type Culture Collection (ATCC), Rockville, Maryland,
unless otherwise specified. The CHO-DUKX cell line was
obtained from L. Chasin at Columbia University through D.
Houseman at MIT (39). The CHO-DUKX cells, which lack a

30 functional gene for dihydrofolate reductase, were routinely
maintained in complete a-plus Modified Eagles Medium (o (+)MEM)
supplemented with 10% fetal bovine serum (FBS). The COS-7
cells were routinely maintained in Dulbecco's Modified Eagles
Medium (DMEM) supplemented with 10% FBS. Unless specified

35 otherwise, cells were split to maintain them in log phase of
growth, and culture reagents were obtained from GIBCO (Grand
Island, New York).
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convent i o gﬁﬂg gedure invol ving extraction, precipitation, POFAUSIT0231S
e

chr omat ogr ap ectrophoresis, or the like. A further purification
procedur e that may be used in preference for purifying the protein of
the invention is affinity chr omat ogr aphy usi ng nonocl onal anti bodi es

whi ch - bind the 1.t apgalenslot o vinel génetiar eopstdwcEs @ncodindi Fheed
on a gel 30 matrix conmmgggﬂJ@ggnggngcolunn Lnpure preparations

containing the rec [ d r FE@@ The
protein will be bo%ﬁg gﬁm%h iﬁ ébé%éhﬂﬁﬁég fbgéggg? |ce§ﬁ€t§$§% H?re t he
|rrpur|t|aseV\baBe§a951 Mheau@mnmg papesr fvawniadlache (HQteithite eHited

fromthe Qﬁ% ? Ghments | foPHRE h@@'éuEth&%t%re based on the The
tern1"hy% protei n", as used hereln generlcall refers ¥% ?ggoteln
e .

whi ch conumbnylpﬁoa@ﬁmnts £2pm tehenFidaspecAONING PARAKT <

- 10 - The de51gnat10n TBP, orﬁﬁNNSBﬂnbﬁﬁQIproE@mﬂ(Mrdféﬁsﬂtﬁ théers to
a hybrid 9 ei n, whi ch consj st s OE g ePrOte'n%a o' s £

f r agnent extraceliplaz,donain KEY fie? ﬁ%l ffec ors capable fz
te;g1;agaiﬁq&hgomﬁr .as s athéme cBxampkeas the DNA cdhaﬁnuqt31wﬁlbtbeng
'sp i c_non-ccva ~ t

form ng  a Esﬁp% &Egtghﬂgscfﬁ%ggﬂélég'wagegtFﬁﬁ E%tmeen t éggl and [err]
subuni t mapamdaemdmm che construehenesepslasursy @11

The ternﬁc Egﬁgﬁﬁd@béTBéﬁﬁ%?ﬂ”ﬁﬁé'Humaﬁsgﬁéﬁﬂh hordBﬂé”(hGHPfQighala

nol ecul e, an_an a or an I nmunqgl obul i n, cap€ble of
bei ng boBﬁEtB§EtH§ plRae-af #mpatlve p55 signal sequence

addition, the hGH signal peptide has been placed so that it
immediately precedes TBP residue Asp20, which is anticipated to
make this the first residue in the mature, secreted protein.
These modifications are not essential to the basic concept of
using hCG as a partner of the hybrid protein.
The DNAs encoding the hybrid proteins were
constructed using PCR methodology (43).
a. TBP1(20-161)-hCG
The initial TBP-hCG construct was engineered to
contain the ligand binding domain from the extracellular region
of the p55 TNF receptor (from Asp20 inclusive of residue
Cys161) fused though a short linker to the hCG « and 8
subunits (starting at residues aCys7 or gPro7, respectively}.
This construct, hereafter referred to as TBP1(20-161)-hCG, is a
heterodimer of two modified hCG subunits, TBP1(20-161)-hCGa and
' TBP1(20-161)-hCGg. '
The oligodeoxynucleotide primers used for the
TBP1(20-161) -hCGu construct were:
. primer 1(ag) TTT TCT CGA GAT GGC TAC AGG TAA GCG
CCC (SEQ ID NO:11)
primer 2(a) ACC TGG GGC AGC ACC GGC ACA GGA GAC ACA
CTC GTT TTC (SEQ ID NO:12)
primer 3(&)' TGT GCC GGT GCT GCC CCA GGT TGC CCA GAA
TGC ACG CTA CAG (SEQ ID NO:13)

15

20

25

30

35
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domai n of a receptor; such nolecule may occur in nature, or

chenmi cNO 9361 fi ed or chemically synthesised. 15 PCT. ¥W53}erm

“ligand-bi ndi ng donmai n", as used herein, refers to a portion of the

receptor that is involved in binding a ligand and is generally a

portion or essentiallé all of th extracel lLul ar m
s

The term "receptR¥imess4fedq H'ngel'IfFG r%?%rgTToAéGZGTH‘EI S %fr?é ARDRRG,
whose binding with the respchuMBﬂhugandSEQ IDt NOggans secondary cel lul ar

responses t hat rﬁ%ul t nﬁt h(irlurotfh talc V@EI 19”?%@‘"'53-’2’" lg sc%b%f ﬂ;r@&ggééul ar
S

pr ocess. ap en |nveent|on provi des
t e uBxanplid=m webei dyptbesiiizest on mguiAppiihed BlosystdmsaMade 392

pr ef erahl EHEREDLE | £0nbBribE TR OfpdatilA EREQU! icali fornilOMRAR Ag ON
conprising eln o e I n/ention ‘toget hér . one of nore
pharm@hﬂﬂphgﬁawlébééthBméﬁﬁﬁw|ers and/ or exciplents Such

phar maceut | cal COIRES! boRhS d@%%?%@éGasubunlEUHdiﬁtmthﬁetﬂl@e
i nventi on. BRI EF DESCRI PT 5§F THE géy
mventﬁacﬂ?vﬁ'l're’b@ bt er ﬁ'n]i’&er%tcﬁig reher BGHLTBP cqr’(?ttlﬁ’é:ta?p'p&?ﬂ’e'aer
grgg\(mzorlqmés 1)! hnvédéel z@éuéd for both TBPQDIresblhi}l aothstiictshow The |
- an tr vely,
and. ¢ ERe? REIREES waed, ox, T dBRLITT S kbR SR LN Y
shown in Fig. 1(primerARdSd y-QUG-TGG-ACC-BEE ASEQAGT MCA)GGA GAGhe |inker
se%tience sFown] in Fig. 1(b) id)afdYefrarety (BES 1D NIy 10).
- - err
' primer 3(8) TGT GCT GGT GCT GGT CCA CGG TGC CGC
15 CCC ATC AAT (SEQ ID NO:16)
primer 4(8) TTT TGG ATC CTT ATT GTG GGA GGA TCG
GGG TG (SEQ ID NO:17)
Primers 2(a) and 3(a) are reverse complements, and
cover both the 3'-end of the coding region for the p55
20 extracellular domain, and the 5'-end of the hCG o subunit.

Similarly, primers 2(8) and 3(8) are also reverse
complements, and cover both the 3'-end of the coding region for
the p55 extracellular domain, and the 5'-end of the hCG 8
subunit.
25 Two PCR reactions were run for each of the two TBP-
hCG subunit constructs. The first used primers 1l(ag) and 2
(¢ or g), and used as the template a plasmid encoding soluble
pS5 residues 20-180 preceded by the hGH signal peptide (plasmid
PCMVhGHsSpcDNA.pA4) . The second used primers 3 (a or g) and 4
30 (2 or 8), and used as the template either plasmid pSVL-hCGo
or pSVL-hCGB8 (44). The PCR was performed using Vent (TM)
polymerase from New England Biolabs {(Beverly, Massachusetts) in
accordance with the manufacturer's recommendations, using for
each reaction 25 cycles and the following conditions:
35 100 ug of template DNA
1 pg of each primer
2U of Vent (TM) polymerase (New England Biolabs)
denaturation at 99°C for 30 seconds
annealing at: 59°C for 30 seconds for primers 1(ag) and 2(a)
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Fi gures 2 (@b 6. (P) show the T3P (20-190) -hCHerr] and PCTAUSI7/02315

.TBP(20-190) - err] constructs,; respectively, and the correspondi ng
sequence, (SEQ I'D NCS: 5-8). 5 Figure 3 is a schematic sunmary

- of the constructs of Figures 1 and 2 show ng p55 TNFR1, TBP1 and TBP
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limting the presentThevﬁmhaancodlng seqmenceafsram®9r£2ﬁxkﬁl) -hCGa was

Cel |l | t

Sl ture catastbifal B 2eabig), YERS N PELEeMIER), and BELGER 187,
speci fi ed. arl&nedmWempﬂatﬁnéthmfb%@apﬁeduht@mﬁ_roﬂﬁﬁ rP%$ and
Col unbi a V&rﬁf&éfméﬁﬁgugﬁtgined FIURPRE irW T PcO)readtifortdlO DkXst

cells, whic unctional gene for dihydrofol ate redutase, were
rout i¥Eel y the B nFﬁF‘HEGtFﬁ'CUF&FQ &ue 1o sthBdPVeEd 3R RSfeRR RhimeTs

([err] (+)MEM) and 3{a) could be denatured and annealed together, were
passed through 10 cycles of PCR in the absence of any added
primers. The conditions for these cycles were essentially the
same as those used earlier, except that the annealing was done

20 at 67°C and the extension was performed for 2 minutes. At the
end of these 10 cycles, primers 1l{ag) and 4 (a) were added,
and another 10 cycles were performed. The conditions for this
final set of reactions was the same as used earlier, except
that an annealing temperature of 59°C was used, and the

25 extension was performed for 75 seconds .

Analysis of the products of this reaction by
electrophoresis in a 1% agardse gel confirmed that the expected
fragment of about 1100bp was obtained. The reaction was passed
over a Wizard column to purify the fragment, which was then

3p digested with Xbal and BamHI and re-purified in a 0.7% low-
melting point agarose gel. The purified fragment was subcloned
into plasmid pSVL (Pharmacia), which had first been digested
with XbaI and BamHI and gel purified on a 0.8% low-melting
point agarose gel. Following ligation with T4 ligase, the

35 mixture was used to transform AGl E. coli and then plated onto
LB/ampicillin plates for overnight culture at 37°C. Plasmid
DNAs from ampicillin-resistant colonies were analyzed by
digestion with Xhol and BamHI to confirm the presence of the
insert (which is excised in this digest). 8ix clones were
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suppl e%wm 10% fetal bovine serum (FBS) . The COS-7 35 cells were '
routinel $Lined in Dul beccot's Mdified Eagles - w&ﬂ%ﬁ%’ _
suppl emented-with | ot FBS. Unl ess specified ot herwi se, cells were split

" to maintain themin |og phase of growh and culture reagents were

?bag' ?fgukﬁo'@ CRBHRH 6k.nser'f:.s, 5] aad \,yc{%;x@ 7\ \Mas; selkeqted for

PCTI Sofprigher advancement and desmeubdypsvmfmmetﬂdbmmgt S
enCOdI@ﬂpiHQQ 161) hCGa) Dld%%£¥ﬁpﬂﬂ Qégpghging (us:Lrt%i %%%ru

nunber | ng assignnments for rece

cl®ni ng- apBP-°FPG|‘H1\%1ISaCI¢](QK913%t | @hipd of theydineenty Jasmlgmnts for

t he hG(c“eGﬁbh‘”bbﬁfd&ﬁlé@%&ﬁ@&Hé‘econstrﬁéﬂbﬁﬁbnﬁoéﬁ%&n”Pdﬁtf
Fi ddes desi_gnation TBP, i nd| ng

éonl ng paper s g Jh d2
pr ot ei FRAFEEEFE a ?%c@?ﬁ?g‘l‘cﬁ@'ral n portions of the TNF
receptors capabl @hef f]:.@xa]bldbﬂzl’ny Tdéquenset BegeTEPANRICY 61 ) was

Cog; origpenbibl 8 o maldUE A0 EF (ULhE: Pa2EE M Red ok ‘TR 0T e T
G co?h%l-}ubﬂgdcﬁﬁtlasn fusedmrﬁﬂk Andv primersng (&pGHANS @n@) , andpepti de
T ghar o6, A8°CRREANE o She SiALe R0 5RGRCLR Fpom IR R adld 08T
resi dud gg%@@?nﬁﬁl E‘F?tﬁénéﬁlt if@omitde tHirst Pﬁﬁkneantsmlse fiThet residue in
the nateseltsng’ oEvl Plakwiid contaiBsy FREI ihEéEFOBE a&&b ESggptial to
t he bacfe'scn.é:r?é] ggt pg(ILTBPhC'é I ng hCG as a partner e protel n.

15 b. P(20-190) -hC
' A second set of TBP-hCG proteins was prepared by
modification of the TBP(20-161)}-hCG constructs to produce an
analog containing TBP spanning from Asp20 to Thri90, in place
of the 20-161 region in the initial analog. This was done by
" 20 replacing the fragment between the BglII and Xbal sites in
plasmid pSVLTBPhCGa with a PCR fragment containing the change.
This PCR fragment was generated using fusion PCR. The primers
were:

primer 1 . TTT TAG ATC TCT TCT TGC ACA GTG GAC

25 (SEQ ID NO:18)
primer 2 TGT GGT GCC TGA GTC CTC AGT (SEQ ID
NO:19)

primer 3 ACT GAG GAC TCA GGC ACC ACA GCC GGT GCT
GCC CCA GGT_TG (SEQ ID NO:20)
30 primer 4 TTT TTC TAG AGA AGC AGC AGC AGC CCA TG
(SEQ ID NO:21)

Primers 1 and 2 were used to generate the sequence
coding the additional p55 residues from 161-190. The PCR
reaction was performed essentially as described earlier, using

35 1 ug of each primer and pUC-p55 as template. Similarly,
primers 3 and 4 were used to generate by PCR the linker between
the 3'-end of the TBP-coding region, and the 5'-end of the hCG
@ subunit coding region, using as a template plasmid
PSVLTBPhCGa. Products from these PCR réactions were confirmed
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20 w0 97/30l6e DNAs encodi ng the hybrid proteins were  PCTRSHEI2LEL ed

- usi ng, PCR net hodol ogy (43). a. TBP1(20-161)-hCG
The initial TBP-hCG construct was engineered to contain the |igand
bi ndi ng domain fromthe extracellular region of the p55 TNF receptor

(from AspePenthesicarrsict cgizgee (abgut 2960bn aandf Laddbphoggpestdvely)
l'inker tgy gﬁély%z@lﬁﬂd@réél elecf¥Bphdredsd a{PAGE) aéanﬁ' @bée%dle”a]n@’S?

‘or [errPro resgg This ,construct, hereafter referfed to as

t
TBP1( 20-484§- h %§€;¥£2d WRiRgoai Wizazd (SRLWERI i ChendesigpuRitt s,
TBP1£ 20- ﬁﬁiﬂleh%e@ﬂd andvas suérBP&héﬁoth@) coK¥d Bhéd . a39e 1on of

construcoapL BB, =0 that AndThip BER peoduite exqmerinesarl BRdTAC Ac

TAA GCG and from primers 3 and 4) cdﬁEd(SEQdﬂhé&léd)for fu51on PCR with

E%éhE&Tgéﬁ%y?égc 8%@3%&;“5&&§£§&§§£A9é priner é§%3reﬁfﬁlgfI:EEﬁ GCT GCC

gggduct of about 400 bp was confymad @TA PAGLESED | D

161
Ngﬁ]‘ﬁsg?/ sing.a 1.5% agarose gel one2 X :; zardEalumy.  This BiRdE 0

GAT AAT then digested with BglII and Xbalez aad ¥§§§}¢@)mgph4§glII/XbaI—
These andigésteli pBYLITBRICGY i rremsedpseeeh@é IJ¥E tdyeSendert ExANBh 88miAEe

' ?Xg} hes'é?d}ggf?y,f l' d B'é)lsflm cgngﬁk/b%e 00912.1 was c?'\'phﬁtgeﬁ' s machine
digestion w1th BglII and XbaI. The new construct was
15 designated pSVLTBP(20-190)-hCGa.

Similarly, plasmid pSVLTBPhCGS was modified by -
substitution of the BglII-XcmI fragment. However, this was
done by subcloning of a single PCR product, rather than with a
fusion PCR product. Primers 1 and 2b (see below) were used

20 With pUC-p55 as the template.
primer 2b TTT TCC ACA GCC AGG GTG GCA TTG ATG GGG
‘CGG CAC CGT GGA CCA GCA CCA GCT GTG GTG
CCT GAG TCC TCA GTG (SEQ ID NO:22) '
The resulting PCR product (about 337bp) was confirmed
25 and purified as described above, digested with BglII and XcmI,
and then ligated into BglII/XbaI—digested PSVLTBPhCGB. The
presence of an insert in plasmids isolated from transformed
AGl E. coli was confirmed by digestion with BglII and XcmI.
The new construct was designated pSVLTBP(20-190)-hCGS.
30 The new constructs were subsequently confirmed by DNA
sequencing. '

In addition to producing these new pSVi,-based
plasmids, these constructs were also subcloned into other
expression vectors likely to be more suitable for stable

35 expression in CHO, particularly vector Da, previously described
as plasmid CLH3AXSV2DHFR (45). This was accomplished by
converting a BamHI site flanking the inserts in the pSVL-based
vectors to an Xhol site, and then excising the insert with XhoI
and cloning it into Xhol digested Du«.
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pho:sphoram' di emstry. - Since both of the - uni t
const ruct swﬁla@@ofﬂe sane 5 -end (i.e., the 5 -end of thgéﬁ’&ﬁ%éw

construct), pri-mer 10 1([err]) was used for both TBP-hCG subunit
constructs. The ot her primers used for the TBP1(20-161)-hCJ err]

CONSULEL W13 xramsech W G xSRI/, IR, SIS 11

prinmer 3([err]) TGI GCT - I CCA CGG TCC CCCI5
CCC ATC AAT (SEQ |'Bramsfertions of COS-7 qgplher (BTEEr €RE ¥$$1TaEeATC CTT

ATT GIGC &y by TEkansient expression of the TBPOEGTiybsER pPobleihs)
Primérs %Sa and Eég& gre rreverse conpl enents, ?nd cover bohg t he

3' -end of"§}e ROH PEgREAREL R zAFion,{44kel | BFRPPEBRAREL1Yand t he
5 - enld ofg:tdmi:lﬂ@&:@Ssubuaﬂ.}ls were Jendvad Yoy Flfﬂr?\]péiniéée&bia) faad%&é:teg_r])
are al so,rever or nts, cover poth the 3'-end, of, t cQ
regi on fcﬁf gegﬁ%ecﬁggrgg?‘%g?éloﬂl(?rb%dd?%?’n,i)atﬂﬁn\’ 3Sg" -HﬁﬁhSF‘ {"ﬁghheellég
[err] phasphate b@ffered saline TWRBSIGRpRdtt3 oMs4wearndr thehor each of
the two = ] Lt tir et s. fd | err
andie . TURgLleyed TYCHBHELL BRATYAH, Todihs luesl KeEHaPEhiRESall ol )

p55 resi RARCEMLNTHipRceEdEHINY crd tsapen HRA Hbpeelid PBSaantldmixed with
pClWhG*stN? Mﬂéplgbﬂiaegﬁﬁd 1S d gifd dHS1 X (2 ecﬁrﬁls%eﬁ &bkt ropBat i39
an L- hCGa r

DSVL. hCGF A e TheP BErE R SPRERS LG Is Ut $ARF PLashid) yRERavESHom
New Engl arkte Bruveibse (Sadeckl ) sVvevec lhidilled) om ice foecar g¢aptRewi tb the
TRt el eCRRSPAER, BB L { eagon SACR LSRR LG aCH a0
1 Ag of dMededbréd@rinstrument and czpditivma (0F)12%| YrmepalsF(aed Re§l-and
Bi ol abs) afterward the cdEDat Weall %tattog%&ﬂ]&ff? ?@ofeiﬁnﬁlin tes.
anneal i NG Alrsforsed) to 8 18 mi° conival’ tdbe ”férftélfue{,é %?Edm%(tgln{a kte
medium (Dulbecco’'s modified Eagle's medium (DMEM) supplemented
with 10% fetal bovine serum (FBS) and 1% L-glutamine) at rxroom
temperature, and left at room temperature for 5 minutes. After -
gentle mixing in the 15 ml tube, the entire contents was seeded
‘onto two P100 plates and placed into a 37°C, 5% CO, incubator.
After 18 hours the media was changed, and in some cases the new
media contained only 1% or 0% FBS. After another 72 hours, the
conditioned media was harvested, centrifuged to remove cells,
and then stored frozen at -70°C.

Transfections of CHO-DUKX (CHO) cells for transient
or stable expression were performed using calcium phosphate
precipitation of DNA. Twenty-four hours prior to the
transfection, exponentially growing CHO cells were plated onto
100 mm culture plates at a density of 7.5x105 cells per plate.
On the day of the transfection, 10 ug of plasmid DNA was
brought to 0.5 ml in transfection buffer (see below), 31 ul of
2 M CaCl, were added, the DNA-CaCl, solution was mixed by
vortexing, and left to stand at room temperature for 45
minutes. After this the media was aspirated from the plates,
the DNA was added to the cells using a sterile plastic pipette,
and the cells were left at room temperature for 20 minutes. At

20

25

30

35

- 18 -~



7

WO 97/ 3016 Iyo 97730161 PCT/ US97/ 02BCEUS97/02315
.S9[err] C for 30 seconds for prinmers 3(a) and 4([err])

57[err]C for 30 seconds for priners |([err]) and 2([err]).

~63[err]C for 30 seconds for primers 3([err]) and 4([err])

ext ensi on ttie 7&har 6fCthis Periechnds ml of complete oTheMBERqmIIHIGENIECERY
confirmed g Ga L NE4BKACELCUne p1atldd, Whidh hABNPhBRLACER QL2 HALAIASP
gel and etnhrdi um stain ragnents were en purified by

passage 4-6 oveurs.W Thed rr@dnamwa(sortgrsrgaa}snmr%e@r aifc&hs B3 aURs c AR
10 ma fa e r f ypal
ofrIIéT%%RE Oﬁ%g%dﬂ& to a glycerol sﬁB@k bRy 1n<‘d?£15aﬂﬂmg them

seque assenb| ed fu5|on PCR using ___

primer | ([‘é*’?ljl)aaﬁﬁlﬂFP-ﬁ’é'r °£( ap¥ g Y%ﬁ*iEP%er‘hgt’é%nF gELicR o iF5 eti’ °C

Igz:gdUCtStfchf"iEs ﬁ?ﬁzlzg@é Aﬁt@@t Eﬁmdvél agiErhe gmyae?radt fﬁrd]mﬂﬂmafltﬂsé
reactio irs e u overl.a

bet ween pr?‘?ri?‘% were ZEFé*PPﬁ ergl"g%%?ﬁ Bﬁkﬁgnﬂf'gpegoa S ]ieg':ae

t oget her, av+EMEM, 1p&s¥FBS,t andigretifroad|tas tihe PERCCn inkcabalteance RYr any

added gﬁﬁf@rgra};g?e%@l@nté O'%i’t{% 4{%&1{%% g WEh§s e%r%‘?c’ét 'f%llﬁ; the10

sane HY tnose used aarler, exce he™ annea |ng was
67[er]]C aamldtﬁedemchss@rlane;sqsemeﬂm {eompletaueeminus MEVE (lack:mﬂj of

these 10 Cﬂ&éféosﬁ?ég‘?rsllo(%[ arlrahg]y 44 erdda b2 aﬁdaéthotreﬁ%)anot her

10 cycles were per he conditions for this rinal _set af
reacti ons NeR-tRansaReted [hop-Fasishantk c%}ls werensyPifaddye £ ipinated

t enper at urgn of - »9eekkC mvli&fgi a Populec2on 6Kt epansfiestedyer f ormed for
75 seconds the products of this reaction by

el ectlr%ph&%%?gtfﬁxgtf%rfﬁdﬁ?? qus Fir rred that the expected

fragment of about |1 @bp Qs pn was passed over a

Wzard colum to pur » ‘ ‘ vy 3 exleesl g@ﬁé
and BamH and re-puri %I e %ﬁr%%? %ﬁﬂivﬁ%ﬁ:gﬁgs B f[égggar oseel&%ie]rb
purified fWwagnaBPeRasdswsdmenad commexrginl|agsay kL ephgﬂ%ya

had first @?@ﬂeﬂbgeﬂﬁﬁﬁeapol\mé h@i&ﬁie@é@hﬁaﬁﬂl aéffraahceukiiftiedn a 0. 8%

| ow-nel tin qgar,ose gel ., Follo ation.with T4 ] ase t he
35" o urtensaBlugerd ¥ BRE AR ceme £ HhFe afBRYeARR Bray
estimate of the hybrid prote:.n levels in conditioned and
processed media, which served as the basis for selecting doses

to be used in the bioassay.
4. As s t of h odimer formation
25 To assess the ability of the TBP-hCG subunit fusions
to combine and form heterodimers, a sandwich immundassay using
antibodies to the hCG subunits was performed. 1In this assay, a
monoclonal antibody to the hCG g subunit is coated onto
microtiter plates and used for analyte capture. The primary
30 detection antibody is a goat polyclonal raised against the
human TSH a subunit (#082422G - Biodesign International;
Kennenbunkport, Maine), which is in turn detected using a horse

radish peroxidase conjugated rabbit anti-goat polyclonal
antibody (Cappel; Durham, North Carolina).

a5 Several different anti-hCG g subunit antibodies
were used in this work, all of which show no detectable cross-
reactivity with the free o subunit. One of these antibodies
(3/6) is used in the commercially available MAIAclone hCG assay
kit (Biodata; Rome, Italy).
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LB/anp 6 bhiadiep! ates for overnight culture at 37[err]C. RL

fron1anp|C| |n resi stant col oni es were anal yzed by dlge |on mnth Xhol
and BamH to6 confirmthe presence of the insert (which is excised in
this digest). Six clones were WO 97/ 30161 )

PCT/ US97/ 02315  gjigh-pldtilith 119: 80HhE il it aﬂ}@ Th3

sel ected for * urther advan%enen? eéi ﬁ%t %%%L#%%ﬁggf F@

( cont HEFRgeoatedTEpHty FapHYre crpEi FFY by M@W%e%eﬂ@?ﬁg EESl ng
Sequersmeferwith 190 4l/ el oshesi saug/mll @vahaiibn Q¥ Antibbdg iAsert in

d
e Fonr LRGSR AT, (T I 2ide Ao Lok T Y g T "RERPR,
sequernwashiing TBRCE2 Oritdil wasdd sxnll]mman (PES a;mambmech 100, X% Dsen sonndl ar
L. i 0 an
Lo/ NongSaeitied sl o6 IR A dlnen d00he) TRl Vg JHeLoF FER ond
prodwﬁkJW¢bh?tWétPSQLQQkHﬂHBSOlutienrN3ﬁragnemmssdxumraibﬁmnm1KBSAElrst

PCR r epydd©f6n ¥he a- 4sdsessaédéi\)ng§ngF' asm & %qnta%d“ﬁgcd&%iﬂéeg&r"f

i nt er est eskgnated

m(zd’%g?mﬁ’é@at or overmightonl Qé -of ThepHl@t it ctlen ywashed
prepammméa'w1th wadhhsaﬂqﬁﬂbﬁﬁ ahe EBE(2@fé&%?g?f@dﬁ?&%?é&iﬁeﬁ?ag;OdUce

n nn| g fro o Thrl in pla

of t hé ai'%;?%%g é@ib‘%eﬁnlﬁ"n lllﬁ'f%)r? gnﬂ?éBT é% IR PBFoneHhy? ) tPepl aci ng

t he f ryigrdethta b200egid Nbdumlearamhdﬂeﬂ S|A£semn1nCﬁ?aﬁﬁﬁ§nﬁhe ﬁ$FpIE%R
SVLT r h ¢ t ghni ange. L S

P agmenit (Gt RLELL] £0x Hh MRS 2B R Phne el BIAEY W again CWide

a5 mewashed Withawaghcspdption T Thesptivagxcdesection antibody,

(SEQ IdAINE®)1:5000 in diluer¥, "BE 2dded TE106CL1PHe 1A A HEubitea ( SEQ
for one hour at 37°C. e sgcondary detection antibody (HRP
conjugated rabbit anti-goat Ig), diluted 1:5000 in diluent, is
added (100 pl/well) and after incubation for one hour at 37°C,

" 20 the plate is washed three times with wash solution. One
hundred ul of TMB substrate solution (Kirkegaard and Perry
Laboratories) is added, the plate is incubated 20 minutes in’
the dark at room temperature, and then the enzymatic reaction
is stopped by addition of 50 ul/well 0.3M H,SO,. The plate is

25 then analyzed using a microtiter plate reader set for a
wavelength of 450 nm.

5. Partial purification
To better gquantitate the activities of these hybrid
proteins, TBP-hCG hybrid proteins were partially purified by

30 immunocaffinity chromatography. The antibody used was a
monoclonal commercially available from R&D Systems (MAB #225).
The column was CNBr-activated sepharose, charged with the
antibody by following the manufacturer's (Pharmacia)
instructions.

35 Conditioned media was collected from confluent T-175
flasks of each line using daily harvests of 50 ml SFMII media
(GIBCO), five harvests for each line. The collections were
subjected to centrifugation (1000 RPM) to remove cellular
debris. The material was then assayed for TBP content using
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primer 3  w&Fdepéi GAC TCA GGC ACC ACA GCC GGT GCT PCT/US97/02315
GOC CCA GGT TG (SEQ I D NO 20) 30 primer 4  TTT TTC TAG AGA
AGC AGC AGC AGC CCA TG (SEQ I D NO 21)

‘Primers 1 and 2 were used to generate the sequence codi ng_the .
addi t i onal thé5commeteéalf domushasly shd Forcentratadt|(CrntEECPRr BBAFE) DY

essenti al | gsgLl ahd T e | ehah! hefappwheRt i TBP and
pUC- p55 asx?géng at gg»@gﬁﬁl yﬁs%acl’z@_ prtl:ngrgoi% and 4 were ‘used to generate
by. PCR t heconarBErBédRBeWvas akait FQHA/BE-t he TBP-coding regi on, and the

5-end of the hCG kel Wl BPWNd EORbEAL£88REN THSHTS atsfmpPEPE 28673 )
pl asm pSVLTBPhCGH err]. Products

confirmed was brought to approx1matel;rgnhtHgailggsééggéigggogﬁﬁ§§}3afg1
PCT/ US97/ 03d3hstment of tthebasdIngt i rest ascondaitdivi ti o bpapprot2babply
respectively) by, Ral yacryl am cLr resi / on an

8[ eer] -gel ,Egawﬁlcm. %We %eryPapﬁﬁ??i g%ﬁgéﬁgga%ﬁ %%éﬁAn@The desi gn
of 5 priiemen@affdnd tyacaolumn t hdfhe hEyowohhaiongh avasgohlected and run
overlap, s t t ¥ (g%gﬁ ( DI R - fAdwhsom
pri metd 3 gﬁgg%hc%&ed%éugﬁngl e %Crl ?%{salg]on %@e\?\:ﬂ' t]tﬁﬁ@ izr??r]é?s 1wand
4. Subsequwashed wiashi dsMoAallacin KBSt heThe boyas TEP (FUiik}) ohCELWARE 400

bpl was Co_rl‘_iﬁbﬂ.ﬁ%@téada@t@:f ieaditlibn UsivH 8olmR%ag¥icsacid o 2.5Yzardhe
col umm.

s DNA was . then digested with Bglll and, Xbal,,and |Ii.gated
Bl | PaBaEe  (BPrgimatali o (hbr e cFPRednrahan e o L CERt i r
in plasm desing Andcon @brftmiedn-asfsrindadGbrBancd iwitwts thefirned by

psuL T 2ot bl SFblursd s ilzcdif® [YEEAREIPHE, W2 rﬁli';{é@@h%‘%%%‘é[ err]. was
nodi fi ed bgpproxigatelivt @0bmlf Appraginat&iy 800aghent BRSewas, added k&s
done by supghiagl RheOlsatpid YR B 0duml, WRLRS Wl btdtdddat 4°C until
tested by bioassay.
6. Assess anti- * activit
20 . Numerocus in vitro TNF-induced cytotoxicity assays
have been described for evaluating analogs of soluble TNF

receptors. We utilized an assay employing a human breast
carcinoma cell line, BT-20 cells (ATCC HTB 19). The use of
these cells as the basis for a TNF biocassay has been described

'25 previously (48). These cells are cultured at 37°C in RPMI 1640
media supplemented with 10% heat-inactivated FBS. The cells
were grown to a maximum 80-90% confluence, which entailed
splitting every 3-4 days with a seeding density of about 3x10¢
cells per T175cm?* flask.

30 The BT-20 assay uses the inclusion of a cellular
stain, crystal violet, as a detection method to assess survival
of cells after treatment with TNF. Dead cells are unable to
take up and retain the dye. - '

In brief, the protocol used for the assay of anti-TNF

35 activity is the following. Recombinant human TNFa (R&D

' Systems) and the experimental samples are constituted in media
(RPMI 1640 with 5% heat-inactivated FBS) and added to the wells
of 96-well culture plates. The cells are then plated into
these wells at a density of 1x105 cells/well. The quantity of
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fusion PCR product. Primers 1 and 2b (see bel ow) were USM- p55
as the teWyS#D’JPBF‘l "~ primer 2b  TTT TCC ACA TTG
ATG GGG - CGG CAC CGT GGA CCA GCA CCA CCT GIG GIG
‘CCT GAG TCC TCA GIG (SEQ I D NG 22) The resulting PCR product

i U Bol T prldeq Faas mgf@ﬁ%‘% R i i s

pSVLTBPhpxreséntTha dose ptey@n@@(ﬂbqutlﬁﬁ%r@flhhplas&ﬂﬁsatgokml&9¢f0n1

transforned Adebr 5881itWen SN fuHd Ay ge 8hkoBe1h 250 Idulacm»ed
Xcmt. The new construct was desi nated pSVL BP( 20- 190) - hCIierr :PO

The snew %48 Reursert 38PSeqidtary h '%he BYopREtion ofeddeitci
I n addi tléﬂﬂé@eﬂﬁml vgihgeseyetulp Mohasaskainifgasauda, mtlhﬁ‘&lter

constructs were | oned i nto ot her expression vectors likely to
be nnreE&ﬁ?%&ﬁ%?é Z¥2§|Bm expression in CHO, particularly vector
Derr], previously described as plasm d. CLH3AXSV2DHFR (45). This was
acconplgégﬁﬁgﬂg converting a BanH site flanking the inserts in the
pSVL- ba vectors to an Xhol site, and then excising the insert with
Xhalo and cl onihg i|Sonatzuxgts| umide:

- 17 - %Ké9&ééﬂéﬁé of the hybrld proteins studied are

PCT/ US97/ 02315 2. Transient_ and stabl e expression of the

hybri d briefly summarized Bp&p@un§wo control proteinfsi aciMPaMeFicos- 7
cells (AuRE p$S1(r+RTBP-1) a8 o Qmiéﬁ@lmp EHRLASE1Bbudfin Fusih hCG

hybri d t f d I Ny s
Beponendritein (18p:BEd) P Tpalpited Bapbit fEhIVCa nyeBrrAEAT 20 100
coljsect stbre stidigdnfor comprixbtigate qu(:ﬂ:&ﬂespm 4 mnutes), washed with
cold

Construct TBP N-term TBP C-term Fusion

partner
r-hTBP-1 mix of 9 and 20 180 .none

20 TBP-1gG3 mix of 9 and 20 190 1IgG3 heavy chain
' constant region

TBP (20-161) -hCG 20 16l hCGo and hCGg

{heterodimer)

TBP (20-190) ~hCG 20 _ 190 hCGx and hCGg

25 {heterodimer)

The sequences of the DNAs encoding, TBP(20-190)-hCG
and TBP(20-161)-hCG are provided in Figures 1 and 2,
respectively. A schematic summary of the constructs is
provided in Figure 3.

30 2. Secxetion P-hCG proteins
. All of the constructs tested were found to be
produced and secreted into culture media by transfected
mammalian cells. Data illustrating this are shown in Tables 1
35 and 2. '

3. TBP-hCG(a/g) fusion proteins assemble into
heterodimers

The combination of TBP-hCGa and TBP-hCGS was
confirmed using the sandwich assay for the hCGlheterodimer.
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_phbsphate WO 3061 saline (PBS), pH 7.3-7.4, and then r e pPETIUSHTRILS

-centri.fugation. Cells were resuspended at a ~concentration of 5x10[err]
cells per 400 [err]l cold PBS and mixed with 10 [err]g of plasm d DNA
in a prechilled 2 mmgap el ectroporation cuvette. For cotransfections,

5 [err] g Onlgadthel asmbinedr srassfectionTaé ounad & mwbuslt stugienshi| | ed

on ice for 1 enTSgil] ed to el ectroporation
using a B{)?%Jllgéc?/b{inl ﬂ%ssrfgg#ugm%tiﬁglégngl t or?gc%)f 125 V, 950[err]F

and R=8 After vva’id tWEPcéFIGs %’é‘-%&rt"éeéw exhikit figICHRRSERAL es,
transferr &§ conpl ete medi um

(Dul bécco' s modlfleduﬁnglla rase@mm (@@&cédpaherﬁrt&gic cos 7idh GRGO Eelak
room

bovi ne serum (F 1% u m Ny and
Ceft "t r oEhe ﬁfb%?étﬁ?ebﬁop i b8R 0T e it WS A0 T 15
m tube, thie®asmdaye cSanenbs \the samrles testeti ane sbh@Gplzedsinnfable
pl aced int4o a 370C, 5[err] CJerr] incubator. After 18 hours the nedia
was changed, and in sone cases the new medi a contai ned only. 1% or 0%
FBS. . After anot her Negabdve comsrznls (onuditdragdrewidiavdxromrnesked,

cent Fi’f Ug%‘ia&&fé‘é@i’@nﬁﬁx{ére :anl&lﬂféci hedrstaked f hieefi aéamsltyipgs

Transfections of s for transi ent
expressi on were perf%?n%&lb@ltﬁ@t&ﬂ érrbrﬁ}ﬂBE'ﬁﬁat‘*e'GSdeﬁ’rt@m%tiéﬁ%hsbf

DNA. T\/\Ba_ioﬁmlfﬁftﬁn hegir mlpr I(Q(fj St agiffl) restlesshectd me?mw&éym

gr owi ng ce re at onto ure plates at _a density
of 7. 5x10§'1veei I%es]pjge '}5 as asﬁ?ﬁ%%dclﬁy §B %#(9 tra &‘ﬁ@ﬁ 3R [err]g
of plasm adﬂ‘siAreNasamplesbhaughast @ Onaxirhal nprosecitdote @fflmdt etch¢ see

beloﬁf, rééﬁé?étf%n of c%1¥'9T§4f§{4¥“f&etpgdg%vehh%é@ﬂff%“lﬁésgﬁg hea

was mi'xed t exi ng, enperature tor

45 nprfﬁtaé@ed\f'm? {&i- & -vh&hee AaptERL adpbrdedd "aedha Felonat ks,
the DNA was added t%héepéghhiv%sldmat?réI@“i:ehﬂ'la@&h' Grd B LeIge3, agad
Ehi8cel 's Wl?:rhe Az%éegtt:nrrg(,)m %ggaturc ég{' ose- uetpeesndeeice and ED50s of
approximately 100 ng/ml for the r-hTBP-1 (Figs. 4-6) and about
1.5 ng/ml for TBP-IgG3 (Fig. 4) respectively.
The TBP-hCG constructs from 1x media (CHO or COS) or

from the immunopurification show dose-dependent protection,

20

with approximate ED50s ranging from 2-11 ng/ml (Figs. 4-6).
The results from the in vitro bicassay are reported
in Table 5. The data indicate that the hybrid proteins inhibit
TNF cytotoxicity, and that they are substantially more potent
than the TBP monomer. The negative controls were devoid of

25

protective activity. :

30 In addition to the possibility that dimerization of
TBP may increase potency, it is also possible that the activity
of the hybrid proteins are not related to dimeric interaction
with TBP, but rather to steric inhibition due to the partner of
the hybrid interfering with soluble TBP/TNF binding to cell-

35 surface TNF receptors.

. All references cited herein, including journal
articles or abstracts, published or corresponding U.S. or
foreign patent applications, issued U.S. or foreign patents, or

any other references, are entirely incorporated by reference

" This Sheet Has Been Re ’i - 23 -

L] Il!l I

THIS SHEET HAS BEEN
REPLACED




WD 97/ 30161 [err] of
this perwO®738164% of conplete a(+) MEM contai ning 10% l’Egygs\;\"/a"g‘gadded.to
the plates, which were incubated at 37[err]C for 4-6 hours. The nedia
-was then aspirated off the plates, and 5 the cells were subj ected to a

I | shqck h bat . h I
ol yoer ol Shck Spdiichial 40, ISR, cantil 3Rlps oTual dokerphosbipato
the gl yder ehesditddngeféxences. cehiditdonaldaheheentive hC‘PJBSenFéf ed
wth 10, g %;Eéf%r?ceﬁ A }égﬁrllifgl&/ﬁNEhéo%%erﬁf% refredeger@ihhareérferr] C

S ncubat(tf'lh e transfections, after 48 hours the cells were
spl st lal@o entiaely ctneprpoxated: PUnrmgGirlﬂﬂ‘{%-orrpl ete a-mnus MEM

(1 aﬁkl ng 5 nUC'ﬁ‘é’ﬁéNoﬂéﬁ&e éf@%ﬂbghyﬁé@h%’s Stk 0. @&Ivfaﬁttiéhal method
met hotr exat e n-iransfected (non-resist cells t c

el i m natsé@Ps, kngym ‘He%%a§ OF e 571N “&1;5’5‘6} akg'hg% F 1T N é\g ?eéplyl &y
met hot r epata@niiess Sdr g h&e! hﬁy aspect, descrlpﬁ:l@amlrlembodnmentenﬁr &d€ on
Secretion of the, h brld rotei.n I aggessed
usi ng aP& (?rﬁ?é’rtclld'f kit ‘fi&?cgéﬁgﬁa ag'?ktethSf%’e é&ggg@%?c‘gﬁé? the

M Ripeapaielevadmreso: a) in accordance with the 20 manufacturer's

instructions.  Thig,asg ﬁbgﬂgpggﬁbﬁiat@%n of t?ﬁé ' Qﬁé@lf):[ct BRbBAS ettt s

protein |levels in condi ocessed whi ch served as the
basi s fmls]elmtﬁmlglnos@s'eal th?oQB@e&’?éd nature %ﬁoﬁ%@aynventmn that

4. Assegifrit Céaxbet@{zoapﬁmylhgr Fabwledde within the E]@lmseSsthI&eaa:ﬂu lity
of the TBP—hCG subu

fusion combine and fo ners
sandwi chINAARLERG ShesFagtents of t%’t?d TR hft{:'gﬁgﬁ 99')
penfor matbadily hicdifgagnddor adaptnddxonear ious b@plplioathenacsup@r r].

suBiihi t i ngélzi.c? d%lg?ééi.psntsm Wl%%:oﬁﬁ.‘.r xﬂ'lcﬂfés %&?&Ht PloaNalthorapt Ur e.

The pr| nanntibody Is a onal raised agai nst the
hunman Tﬁépaistﬂ:nmfr@#OBMZ%neraloMcg#pq m%rmmzﬁgpent invention.

Kennenbuidiltordt 08 gﬁh@*& alc b e iR £E1 8flc ¥6hBJasehantended bandi sh
per oxi dase con gat antl- oat epq@e;cl onal ngi E?‘ IQ,E‘Q a
Dur ham b@® RS o ﬁasnea&a,ng and rang TR ﬁ?}FEFﬁn? T
SUb‘J-H”Nt ebodifésss, based on the teaching and guidance presented
herein. It is to be understood that the phraseology or
terminology herein is for the purpose of description and not of
limitation, such that the terminology or phraseoclogy of the
 present specification is to be interpreted by the gskilled
25 artisan in light of the teachings and guidance presented
herein, in combination with the knowledge of one of ordinary
skill in the art.

30

35
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vwere used i nyidip k, all

reactivity with the free a subunit.
used in the conmercially avail abl e MAI Acl one hCG assay

Rome, ltaly).

97/ 30161

Hi gh-protein binding mcroti
capture anti body by incubati
of a5 [err]g/m sql

0.1 nM Ca[eer], O. T%ﬁg

(PBS, pH 7.4 + 0.1% Tween 20)

filling the wells (-400
serum al bum n ( BSA;

of whi ch show no detect

abl e cross- PCT/US97/02315

One of these anti bodies (3/6) is
kit (Bi odata;
- 19 - _ WO
PCT/ US97/ 02315
ter plates (Costar #3590) were coated with
on (2 hours at 37[errJwith 100 [err]! well
antibody in 5 coating buffer (PBS, pH 7.4,
r]). After washi ng once with wash solution

the plate is bl ocked by conpletely

[eer]I/well) with bl ocking solution (3% bovi ne

fraction V - A-4503 Si gnm)

in PBS, pH 7.4) and

one hou
t

i ncubating for 10
plate is then washed
experi ment al sanpl es,
to yield-a 100 [eer]|
and the plate for two hours
washed wi th wash sol ution.
1:5000 in diluent, is added

ce wth wash sol ution,

at 37[HybnidProtg p| at e
The primary detection 4
(100 Jeer]l/well) and i

_AlTabie 1¢'COSOT tAkRieNt SRpredbion(TBP C
iluted in diluerELISAyg/mM BSA in PBS

b G-EHBBFE—EFH
i s Cogasuiratign ce

The
bnce and
pH 7. 4)
2 sanpl es
15
iluted
or one

and the refer

ncubdP

hour at 37[eer]C. The seconc

appdet ect1 on ant1 body
d 1-85000 in diluent g

(HRP 66 j
: added (180

rabbit anti-goat Ig), diluteé
[eer]l/well) and after i ncul
is washed three tinmes with
substrate solution (Kirkegag

ABRBCG(20+k61hour at 3
rEBEh@GR(RE161)  Labor

7[eer] &1 20 he plate
of TMB
atorie8? is added, the

plate is incubated 20 m nute
then the enzymatic reaction

TBPBCO@PIRI by o

d by addi

Ulllt'c }‘731 ai ufl ’ and
tion of"50 [een]!|/well

0.3M H eer] SOeer]. The pl3g

control <°

pl ate reader set for a

Then anal yzqd Usl k@2 mcrqtiter

Constructs were expressed using pSVL (Pharmacia)

~ Table 2 COS-7 transient expression (TBP
ELISA)
Hybrid protein Concentration
(ng/mi)

TBP1 131
TBP-hCGa(20-190) 81
TBP-hCGf(20-190) 9

TBP-hCG(20-190) 62
control | <]

Constructs were expressed using a mouse

metallothionein promoter-containing vector - pDot
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wavel engt h 0 nm 5. Partial purificati 102318
To bette cﬂ]gm'ﬁt ate the activities of these hybrid prggir{alllsr%s TBP- hCG
hybrid protei-ns were partially purified by 30 i mmunoaffinity

- .chromat ography. The anti body used was a nonocl onal conmercial ly

avail able from R&D Systens (MAB #225). The col umm was CNBr-acti vat ed
sepharose, charged with the anti body by follow ng the manufacturer's
(Phar naci a) i nstructions. Condl t| oned nedi a was

collected from confluent—ﬂ‘—ﬁ:i. - cir—+rme—ustmy dai | vy

harvests of 50 nl SFM I fnedi a able3.( g%‘“‘??‘%@%&ﬁf@@?s for| each |ine.

The coll ections were subj ect ?ﬂd@hﬁﬁe%ﬁﬂ#%ga@n (1000 M to renove
e

cel lul ar debris. The material was then assayed’for TBP cbntent using
- 20 - WO 97/ 30161 Hybrid Protein Concentration L

PCT/ US97/ 02315 the commercial i Mmunoagsay and concenfr at ed
(Centricon units by Am con; Beverl Y, I\/assac huset(t’&/}ﬂ)so t hat t he

apparent TBP concentf pIT—wWas—abott—S0-gfmt Ten m of
t he concentrat ed TBP—hCGT(i%%rrpI e #18873) was br o&g?ht to ppproxi mtely

1 M Nad by addition, of Wao d) ustnent ol g sorutjon to a
conductivity of approxinately 8159 /cm THi s was passed fhrough a 0.5

m anti-TBP i MunodfFBPLOGH(2LLIID) The fldwthretggh was ol | ected and
run 10 through the collumm a second tine  Aftler this the cofum was
washed with 1 M Nad in |FEP-hOG(2D0190) TBP(20 161) - hCGSwas col |l ect ed

after elution with 50

r&%ﬁH ;g Thn At
(approximately 7 m) wa c6’8F§'Buntrated by f||tret|on <°2 usmg Anmi con

Centricon-10 s in accor mr‘?;!f'ﬂm
instructions, to a vol une of ap 7 ?rﬁe%sﬂegg §d %ﬁ%om mat el y
800 [eer]1 of PBS was added to. metallothionein promoter-containing vector - pDat

Table 4:Samples tested for anti-TNF activity

Construct Cell Nature of sample
source

-hTBP-1 CHO purified

TBP-1gG3 | CHO 1x condiioned media

TBP(20-161)-hCG | CHO immunopurified (an§-TBP)
TBP(20-190)-hCG CHO 1x conditioned media
TBP({20-190)-hCG COs 41x conditioned media

- 26 -
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bring the waeksienol une to 1 nl, which was stored at 4[ eer] CRGHY§97/02315
. tested by bioassay. 6. Assessnent of anti-TNF activity 20
Nunerous in vitro TNF-induced cytotoxicity assays have been descri bed
for eval uating anal ogs of sol uble TNF receptors. We utilized an assay
enpl oyi ng a human breast carcinoma cell line, BT-20 cells: (ATCC HTB
19). The use of these cells as the basis for a TNF bi oassay has been
descri bed 25 previously (48). These cells are cultured at 37C in RPM

1640 _ medi g sup d 5 ins'STRE | S

were grown to a mxﬁnﬁ%ﬁﬁ%&%n ?Rfégﬁg"d\%h%?gﬁé leig%x;ilﬂlﬂ;d‘ﬁms spﬂ tti+
every 3-4 days pwith a seedi ng densit Cytétoxindtyt ASager ] 106 cells per

TI 75cn2 fl ask. B The i -

cel lul ar sk Gonstugl yst al  |FUSIORPANES, 4 detection mdt oty )

survi val of cells after freatnent with TNF. Dead |cgl X ble ko
take up and retiai n the dye. In brief, th@ég?(@;)%g used for
t he assay of an“.hﬁﬁa 35 aci{peflety ''s the tollow ng. ﬁﬁcorﬁy,ﬂant hu

TNF[ eer] (R&D Systens) ahd the experipnental sanplles are constituted in

medi a ( RPM TBRGB3IN t h 599 lg&3theavychsin\canstaht F&)n arjdl.sddeg/mio t he wel s

of 96-wel |l cult§ . p—eG-O St e —p - ate d—H | s

at a density of ﬁ@ﬁigﬁr@?] beBrandbCEB (heterodimen: i ty %  ngiml .

- 21 -

REPLACENENT SHEIBP(20-1901GS 1L hGCa and hCGBheterodmen e |&H i 19/, titratf on
: "{?' o a4

studi es, and . r @ oL I
killed. ﬁﬁ@qﬁﬁx&? @?ﬁ D esf&ﬁ{e ceif’gggrag €
cultured 5 for theSTBPEBIJSAL 39[eer]C, after which the proportion -of live
cells is determned using crystal violet staining and a mcrotiter

pl ate reader (570 nn).

- 27 -




RESULTS 1 1.
desi gns %gg?'ﬁ%“ﬁybrl d prote

two control F)I’Otel ns, a non

. TBP-i mmunogl obul i n fusion

Constructs under study 4?3

I ns studied are briefly sunnarlze el ow,

oneric - soluble p55 (r-hTBP-1) and a dineric
protein (TBP-19gG&G3) (prepared essentially as

describggzhgggﬁg$é, 15 were studied for conparative purposes.

Constru P Nterm TBP C-term Fusi on

Par t ner r-hTBP- 1 m x of 9 and 20 180 none
20 TBP-19G3 1. Mogmite), aRdaA20et al. b90 Biol. Ché@(326gagwsahain
const ant reglon TBP(20- 161) - hCG 161

hCGa anf® ﬁ@:@[ é@ra]7'

(het er odi ner) 2. TBE&O, M0J: h€6 al., J20Biol. Chem. 2849017595-

hC{d eer

| /RS NeEr] 25

(het er odi
TBP(20-190)-hCG 3.
respectively. 4.
Al'l of the constructs teste

The sequences of the DNAs encodi ng,

an'.tbr@(m 161pthal ar e NatowieleIB8 275 gBREs 198Ad 2,

e etl P- r L Q
& ePealel) on oo %p 269. 931302122,

ound’t o ‘be uced an secreted

into culPBPe media by transfected mammal i an cel | s.

Data illustrating

this are shown inslabl gsierce, Ja6d €t al., Annu. Rev. BidBReRCE a/[eer])

f usi on het er odi ners

ngbgé?%gaggisiggbﬁchgtgn35TBP-hCE{eer] was

The co confirmed using the
sandw ch assay fo6.t he pkhete) oAlLJeret al., Nature 369:455-461,

1994, '

7. Wu, H., et al., Structure 2:545-550, 1994.

8. Engelmann, H., et al., J. Biol. Chem.
265:14497-14504, 1990.

9. Adam, D. et al., J. Biocl. Chem. 270:17482-17487,
1995. _

10. Loetscher, H.R., et al., J. Eiol. Chem.
266:18324-18329, 1991. .

11. Banner, D.W., et al., Cell 73:431-445, 1993.

12. Pennica, D., et al., Biochemistry 32:3131-3138,
1993, | | '

13. Engelmann, H. et al., J. Biol. Chem. 265:1531-
1536, 1990. ' N

14. Van Zee, K.J. et al., Proc. Natl. Acad. Sci.
USA B89:4845-4849, 1992.

15. Aderka, D. et al., J. Exp. Med. 175:323-329,
1992.

16. Mohler, K.M., et al., J. Immunol. 151:1548-1561,
1993.

17. Bertini, R., et al., Eur. Cytokine Netw., 1993.

18. Piguet, P.F., et al., Immunology 77:510-514,
1992.

12. Williams, R.O., et al., Immunology 84:433-439,
1995.

20. Capon, D.J., et al., Natuxre 337: 525-531, 1989.
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REPLACEMENT vob9% 50161 - 22 - PCT/US97/02315
20 AUG 1998 [ eer] REPLACEVENT SHEET,
Only the conbined transfection of a and [ eer] subunit fusions resul ted
I n heterodi ner detection (Table 3). 4. TBP-hCG hybrid
proteins exhibit |nceease¢shkenazly|Ay oe¢r alBR rRwwererNatl. Acad. Sci.

Hybrid protgln d her COS-7 or CHO cells wer e found to be
pot ent |nh|§¢ g?gggfiﬁﬁga |n t e BT- 20 bi oassay. Sonme of the sanple

tested are summarized2i2n T&hligtersg A.J., et al. Jh@%&?rvﬁeéeniﬁél§49 -8586,
(condltloneg ggdia from nmock 10 transfectlons) were included for the Ix
medi a sanples As illustrated in Figures_ 3-5 (points on
y-axis), addi ti oR3of NP P rQE kY -reBHOHIN. BLPRAYS: AGER IN40:1-
live cell nypbejgpas assessed by OD 570). In every case, active
sanpl es have as a ﬁBXInB| o ective eff ct the estoration -
viability to the |evel4ee IR bsEn 'ad%ied£ g FLEN % 54
control | abebed," aobids alone") The p05|t|ve controls

r-hTBP-1 and TBP—IgGB are rot i.“e, |l e :
' dose-dependence and EBS0s Cﬁhang, O’ipp{?")b)’(l gl\iy‘ 1 ng7 %ﬁ\;%r ‘Fhe r-F?‘FéP—l
(Figs. 5)UaAd22baak08-1140% MM . for TBP—IgGB (Fig. 3) respectively.

The TBP‘hCG construct 9¢f rofgy] x zedi @ (&0, 0y, Cailo ! Chem. fﬁ@6‘§b©39 16044,
i mmunopuri ficati on show dose-‘dependent prdtection, h approxi mat e

ED50s rangi k32Prom 2-11 ng/m (Figs. 3-5). 25 The results from
the in vitro bioassay2yre myyddell, F. etnalgblpardc. et Uat Acaddi satie UsH

gngshgﬁ{:glgé %gkgsaégg”mfbgs TNF cytetoxicity, and that they are
Boldin, M.P., et al., J. Biol. Chem. 270:387-
391,1995.
29. Vu, T.-K.H., et al., Cell, 64:1057-1068, 1991.
30. Song, H.Y., et al., J. Biol. Chem. 269:22492-
22495, 1994.
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171:1528-1538, 1995.
32. Rao C.V. et al., Am. J. Obstet. Gynecol., 146,
65-68, 1983. '
33. Damewood M.D. et al., Fertil. Steril. 52, 398-
400, 1989. ' :
34. Chen, F., et al., Mol. Endocrinol. 6:914-919,

1992.

35. Bielinska, M., et al., J. Cell Biocl. 111:330a,
1990.
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1995.
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40. Nophar, Y., et al., EMBO J. 92:3269-3278, 1990.
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than the T r. The negative controls were devoi d of tective
Wo SR POTABPT

activity. In addition to the possibility that 232 an
of - TBP may i ncrease potency, it is also possible that the activity
of the hybrid proteins are not related to dineric interaction W th

TBP, but rather to ri itkop d th ARy he rid
i nt erferl ng with soﬁjlf)l eCEI'iBaPk?éI'%ﬁ: %I%dl %@ tgg éeFIFQ:% SELr ur%saat ﬁé\IF 19¥B

receptors. FW‘Pe’Fef%ancéé 8l edNa&ugien, 286684 TEBT ouLBaD.
articles or abstract&, pLH:Iliérlil,eObQA POiﬁeQQQBQhEQP%o%ocQﬂs in ﬂ&IEJﬁQTar

patent ap on r foreign patents, or
referencegk'lf"g én%dl’sel ? L#%bréfedeﬁy gef evehBeWiley & Sons, 1993.

- 23 - "~ WD49// 3(8dpbell, R., Proc. Natl. Acad. Sci. USA 88:760-
PCT/ US97/ 963157991 . herein, including all data, tables, figures, and

t ext presentéd in the cited references. Additionall y, the entire
contents of t hé5r-ef Gl dd. 2 tett al t hi Biohechabdbeyel1Gi tiarh 411 @24,
are 5 alsozentirely incorporated by reference. Ref erence’ to
known mnet hod steps, conve ti onal nethod steps, known net hods or

conventional met hod48is KBUZMRLN Y ywayCell 2%h13§nﬂ-§3|.on918ﬂat any aspect,
description or enbodmmentChaf, e et aly anedl. i A¥ERt RaB .| §_5d%§(i 0SPfhe

t aught or,ggggested in the 10 rel evant art. The Toregol ng
description of the specific enbodi nents will so fully reveal the
general nature of tHhA&.i nWem,i @h tdatal., D EmduiébhebdpyPRbYnAQ oW edge
within theggkill of the art (including the contents of the references
cited herein), 15 readily nodify and/or adapt for various applications
such '
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~speci fic enkpgioiBees. W thout undue experinentation, wthout PpCT/USIPE23LSNg
f.rom the general concept of the present invention. Therefore, such
adaptations and nodifications are i réggR€eE ixsTing be Wi thin the neaning
‘and range of equivalents of the disclosed 20 enbodi nents, based on the
teachi ng and_aui dan [ ed herein. It is to be understood that
t he phras@ﬁl8§§h§$ i %?ﬁéhology herein is for the purpose of
description apdh A@PLOEANT: limtation, such that the term nol ogy or
phraseol ogy of thdh) N r appiiedsRessaricha$yatiems SARSD Hodding &k Yr et ed by t he
skilled 25 artisarf® nﬁ%ﬂ' H JoRR ReSORFHS™End gui dance present ed
herein, in conbingg %ﬂﬂiﬁ%?ﬁ&hlﬁ?%d%dﬂﬁcﬁlegne of ordinary skill in
the art. 30 (F) BUSTAL CODE (2IP): - 24 -

PCT/ US97/ 02315 WO 97/ 30161
(A) NAME: CAMPBELL, Robert C.
(B) STREET: 25 Meadowbrook Drive
(C) CITY: Wrentham
(E) STATE: Massachusetts
(F) COUNTRY: United States of America

{A) NAME: JAMESON, Bradford A.

{B) STREET: 76 Robbins Street

{(C) CITY: Milton

(E} STATE: Massachusetts

(F) COUNTRY: United States of America

(A) NAME: CHAPPEL, Scott C.

(B) STREET: 125 Canton Avenue

(C) CITY: Milten .

(E) STATE: Massachusetts ) .
(F) COUNTRY: United States of America

(ii) TITLE OP INVENTION: HYBRID PROTEINS
(iii) NUMBER OF SEQUENCES: 22

{iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: BROWDY AND NEIMARK
(B) STREET: 4195 Seventh Street N.W., Ste. 300
(C) CITY: Washington
(D) STATE: D.C.
(E) COUNTRY: USA
(F) ZIPp: 22207

{(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
{C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.30

(vi) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: 60/011,936
(B) FILING DATE: 20 February 1996
(C) CLASSIFICATION:

(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Browdy, Roger L.
(B) REGISTRATION NUMBER: 25,618 '
(C) REFERENCE/DOCKET NUMBER: CAMPBELL=2A PCT

(ix) TELECOMMUNICATION INFORMATION:
(A) TELEPHONE: (202) 628-5197
(B) TELEFAX: (202) 737-3528
(2) INFPORMATION FOR SEQ ID NO:1:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 1045 base pairs
(B) TYPE: nucleic acid

- 31 -




TABLES ' Table 1: COS-7 transient efﬁ"i‘ﬁ%?"l {1BP
ELI SA) WO 9730161 Hybrid Protein conce | o

(pg/ ) [ BEL

- TBP- hCGa( 20- 161) SIRANDEDNESS: Single ;

TBP- hCG egqil( MbLEGG)E TYPE: cDNA 0.5 TBP- hCE 20- 161)
2.7 control <0. 25
Constructélﬁkr% d.Usig"g pSVL (Phar naci a)

Tabl e 2: CO&-7 @)aﬂé@ﬁﬁ%néxmeswﬂ (TBP _ _
ELI-SA) Hybrid protein Concentration
TBP1 (xi) SEQUENCE DESCRIPTION: SEQ| 3P NO:1:

TBP- hG, '1%3::'1"1'1'

TBP- h eer%‘%’%‘g %gg%srmc CGCCCCTAAA A GG GCACAATGTG chmqﬁgs Necl 2 0 190)
62 AGAGGCAGCG ACCTGTAGATCGGGHQGGGGG CAC'rAAccc'r CAGGTTTGGG GCTTCTCAAT 120

Constructs were %m=ssed us

ot al I ARERECS, ERRRRRR kAl JRBirarea. spogaere corccoroen 00

GGGATGGAGA GAGADAAACA AACAGCTCCT GGAGCAGGGA GAGTGCTGGC CTCTTGCTCT 240
CCGGCTCCCT CTGTTGCCCT CTGGTTTCTC CCCAGGC TCC CGG ACG TCC CTG CTC 295
Ser Arg Thr Ser Leu Leu
1 5
CTG GCT TTT GGC CTG CTC TGC CTG CCC TGG CTT CAA GAG GGC AGT GCC 343
Leu Ala Phe Gly Leu Leu Cys Leu Pro Trp Leu Gln Glu Gly Ser Ala
10 15 20
GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCC 391
Asp Ser Val Cys Pro Gln Gly Lys Tyr Ile His Pro Gln Asn Asn Ser ’
25 30 35
ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT 439
Ile Cys Cys Thr Lys Cys His Lys Gly Thr Tyr Leu Tyr Asn Asp Cys
40 45 50
CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC TCC 487
Pro Gly Pro Gly Gln Asp Thr Asp Cys Arg Glu Cys Glu Ser Gly Ser
55 . 60 65 70
TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA 535
Phe Thr Ala Ser Glu Asn His Leu Arg His Cys Leu Ser Cys Ser Lys
75 80 85
' TEC CGA AAG GAA ATG GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC 583
Cys Arg Lys Glu Met Gly Gln Val Glu Ile Ser Ser Cys Thr Val Asp
20 9s 100
CGG GAC ACC GTG TCT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG 631
Arg Asp Thr Val Cys Gly Cys Arg Lys Asn Gln Tyr Arg His Tyr Trp
105 110 115
AGT GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG 679
Ser Glu Asn Leu Phe Gln Cys Phe Asn Cys Ser Leu Cys Leu Asn Gly
120 125 130
ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC ACC TGC 727
Thr Val His Leu Ser Cys Gln Glu Lys Gln Asn Thr Val Cys Thr Cys
135 140 145 150
CAT GCA GGT TTC TITT CTA AGA GAA AAC GAG TGT GTC TCC TGT GCC GGT 775
His Ala Gly Phe Phe Leu Arg Glu Asn Glu Cys Val Ser Cys Ala Gly
158 160 165
GCT GCC CCa GGT TGC CCA GAA TGC ACG CTA CAG GAA AAC CCA TTC TTC 823
Ala Ala Pro Gly Cys Pro Glu Cys Thr Leu Gln Glu Asn Pro Phe Phe
i70 175 180
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- 25 - Vv 5730168 1 ' PCT/US97/02315
PCT/ US97/ 02315 ) ' ' Table 3: COS-7 transient
expr essi ONTeec cAG €cG GGT GCC CCA ATA CTT CAG TGC AXA1GEe hmicerediTrer ressay) 871
Hybrid ProSerrSln Pro Gly Al{RyocTie dei10Pln Cys Met Gly Cys Cys Phe Ser

(ng/m) 185 TBP| 190 195 <0. 2
TBP- hCH eehbf 2Qn19 coc AcT cca CTA AGe TE: AAG AAG ACG ATG TTG GTC CAA 919
TBP- hCG eenkd§ 2(ia 1t90)pro Thr Pro Leu Arg Sék 2ys Lys Thr Met Leu Val Gln

TBP- hCG(20- 19(®00 205 38 210 control

<0.2 AAG AAC GTC ACC TCA GAG TCC ACT TGC TGT UM ngt WREE 1R¥PAGSSed US§dil

a nouse Lys Asn Val Thr Ser Glu Ser Thr Cys Cys VAIERA®: 1}feNEoF &yl Asn
pronot er -camsai ni ng vector -2200 eer] 225 23@bl e

4: Sanpl es tested for antl-TNF activity Const r uct
Oel | i‘ﬁ@t@ﬁ’:@ §q‘ GeT TTc AR GTG GAG AAC CAC ACG GGG

_hTBP- 1 1 Thr %@Zt Gly Gla PhF I'éycf \2!:% Glu Asn His %G&g&g
CHO 1x conditioned nedi a TBP( 20- 161) hCG CHO
| munopur i FA%dl‘fahFT J*FBstT TAT TAT CAC MP‘I’BF’@Z(TMQQ CHO 1048y
condi ti oned*fedi®aSer Jpr Cvs Tyr TyipBisd¥DHEFE heo COS 1x

condi ti oned nedi a

our cet®13

{2) INFORMATION FOR SEQ ID NO:Z:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 256 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Sexr Arg Thr Ser Leu Leu Leu Ala Phe Gly Leu Leu Cys Leu Pro Txp
1 S 10 1is

Leu Gln Glu Gly Ser Ala Asp Ser Val Cys Pro Gln Gly Lys Tyr Ile
20 25 30

His Pro Gln Asn Asn Ser Ile Cys Cys Thr Lyé Cys Ris Lys Gly Thr
35 ) 40 45

Tyr Leu Tyr Asn Asp Cys Pro Gly Pro Gly Gln Asp Thr Asp Cys Arg
50 55 _ 60 -

Glu Cys Glu Ser Gly Ser Phe Thr Ala Ser Glu Asn His Leu Arg His .
65 70 75 80

Cys Leu Ser Cys Ser Lys Cys Arg Lys Glu Met Gly Gln Val Glu Ile
85 90 95

Ser Ser Cys Thr Val Asp Arg Asp Thr Val Cys Gly Cys Arg Lys Asn
100 105 110

Gln Tyr Arg His Tyr Trp Ser Glu Asn Leu Phe Gln Cys Phe Asn Cys
115 120 125

Ser Leu Cys Leu Asn Gly Thr Val His Leu Ser Cys Gln Glu Lys Gln
130 135 140

Asn Thr Val Cys Thr Cys His Ala Gly Phe Phe Leu Arg Glu Asn Glu
145 150 155 1ie60

Cys Val Ser Cys Ala Gly Ala Ala Pro Gly Cys Pro Glu Cys Thr Leu
165 ' 170 175
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PCT/ USO W@ 23530361
hybrid proteins in TNE
Assafln Glu Asn qg‘gsﬂm&?fxe Ser Gln f@ iG&H ﬁ%ﬁfﬁ@rne Leu Gln Cy

WD 97/ 30161

Table 5 :Prelimnary Asslecsls"r%gsr'{"tng*s t he

sQ/totoxicity

af- 190 Anti - TNF
activity (ED50)

i N Bhe?liyoogs ays Phe Ser AxchBABR-Tyr Pro Thr Prpobeu Arg Ser Lys

10;) ng/ m 195 - TBP—I)gGB2°° | g&B heav$®Thain constant region 1.5
ng Thr Met 3 g)l)x:%&ﬁs PECRE $e AR NS &iE] cfhyer odi mer) 2
ng/ nt¥® opp %%5(%% Jfg 21¥ ® hoq eer|” amiohcd eer]c%heterodi ner)  8-11
ng/ The quantitation of materi.al for dosing and estimtion of

Vi o Asn A Gly Gly Phe L Val
ED50Vahshimbies Bsienyr Aso *g (VRé Tigp Vel Ygt Gly Gly Phe Lys 7o

Glu

(2)

CTCGAGATGG CTACAGGTAA GCGCCCCTAA AATCCCITTG GGCACAATGT GTCCTGAGGS
GAGAGGTAGC GACCTGTAGA TGGGACGGGG GCACTAACCC TGAGGTTTGG GGCTTCTGAA
TGTGAGTAEQ?GCCAEGTAAG CCCAGTATTT GGCCAATGTC AGAAAGCTCC TGGTCCCTGG

AGGGATGGAG AGAGAAAAAC AAACAGCTCC TGGAGCAGGG AGAGTGCTGE CCTCTTGCTC

240

Asn His Thr Gly Cys His Cys Ser Thr Cys Tyr Tyr His Lys Ser
_ 245 250 255

INFORMATION FOR SEQ ID NO:3:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1202 base pairs
(B) TYPE: nucleic aciad
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA
(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION: 279..1199

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

TCCGGCTCCC TCTGTTGCCC TGTGGTTTCT CCCCAGGC TCC CGG ACG TCC CTG

cTC
Leu

GCC
Ala

TCG
Ser

TGT

Cys
310

TCT
Ser

Lys

Ser Arg Thr Ser Leu
260

CTG GCT TTT GGC CTG CTC TGC CTG CCC TGG CTT CAA GAG GGC AGT
Leu Ala Phe Gly Leu Leu Cys Leu Pro Trp Leu Gln Glu Gly Ser
265 270 . 275

GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT
Asp Ser Val Cys Pro Gln Gly Lys Tyr Ile His Pro Gln Asn Asn
280 285 280

ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC
Ile Cys Cys Thr Lys Cys His Lys Gly Thr Tyr Leu Tyr Asn Asp
295 300 305

CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC
Pro Gly Pro Gly Gln Asp Thr Asp Cys Arg Glu Cys Glu Ser Gly
315 320 325

TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC
Phe Thr Ala Ser Glu Asn His Leu Arg His Cys Leu Ser Cys Ser
330 335 340

TGC CGA AAG GAA ATG GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG

Cys Arg Lys Glu Met Gly Gln Val Glu Ile Ser Ser Cys Thr val
345 350 355
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27 - Wogqgogg/ 30161 _ PCAVSYINSIIS02315
Smt et al., J. Biol. Chem 262:6951-
- GAC CGG GAC ACC GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT 629
Asp Arg Asp Thr Val Cys Gly Cys Arg Lys Asn Gln Tyr Arg His Tyr .
360 365 370
TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT 677
Trp Ser Glu Asn Leu Phe Gln Cys Phe Asn Cys Ser Leu Cys Leu Asn
) 375 380 385
GGG ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC ACC 725
Gly Thr Val His Leu Ser Cys Gln Glu Lys Gln Asn Thr Val Cys Thr
390 3985 400 405
TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC TCC TGT GCT 773
Cys His Ala Gly Phe Phe Leu Arg Glu Asn Glu Cys Val Ser Cys Ala
410 415 420
GGT GCT GGT CCA CGG TGC CGC CCC ATC AAT GCC ACC CTG GCT GTG GAG 821
. Gly Ala Gly Pro Arg Cys Arg Pro Ile Asn Ala Thr Leu Ala Vval Glu
425 430 : 435
AAG GAG GGC TGC CCC GTG TGC ATC ACC GTC AAC ACC ACC ATC TGT GCC 869
Lys Glu Gly Cys Pro Val Cys Ile Thr Val Asn Thr Thr Ile Cys Ala
440 445 450
GGC TAC TGC CCC ACC ATG ACC CGC GTG CTG CAG GGG GTC CTC CCC GCC 917
Gly Tyr Cys Pro Thr Met Thr Arg Val Leu Gln Gly Val Leu Pro Ala
455 460 . . 465
CTG CCT CAG GTG GTG TGC AAC TAC CGC GAT GTG CGC TTC GAG TCC ATC 965
Leu Pro Gin Val Val Cys Asn Tyr Arg Asp Val Arg Phe Glu Ser Ile
470 475 : 480 485
CGG CTC CCT GGC TGC CCG CGC GGC GTG AAC CCC GTG GTC TCC TAC GCT 1013
Arg Leu Pro Gly Cys Pro Arg Gly Val Asn Pro Val Val Ser Tyr Ala
490 495 500
GTG GCT CTC AGC TGT CAA TGT GCA CTC TGC CGC CGC AGC ACC ACT GAC 1061
val Ala Leu Ser Cys Gln Cys Ala Leu Cys Arg Arg Ser Thr Thr Asp
505 510 515
TGC GGG GGT CCC AAG GAC CAC CCC TTG ACC TGT GAT GAC CCC CGC TTC 1109
Cys Gly Gly Pro Lys Asp His Pro Leu Thr Cys Asp Asp Pro Arg Phe
520 525 . 530
CAG GAC TCC TCT TCC TCA AAG GCC CCT CCC CCC AGC CTT CCA AGC CCA 1157
Gln Asp Ser Ser Ser Ser Lys Ala Pro Pro Pro Ser Leu Pro Ser Pro
§35 540 545
TCC CGA CTC CCG GGG CCC TCG GAC ACC CCG ATC CTC CCA CAA TAA 1202
Ser Arg Leu Pro Gly Pro Ser Asp Thr Pro Ile Leu Pro Gln '
550 $55% 560

(2). INFORMATION FOR SEQ ID NO:4:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 307 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

Ser Arg Thr Ser Leu Leu Leu Ala Phe Gly Leu Leu Cys Leu Pro Trp
1 s 15
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6954, 1987.

2.
17605, 1989“"09'”-"‘"‘l 3.

Eck, MJ.

Jones

et al.,

E. Y. et al

J. Biol.
, Nature 338:2

Chem

Y

4. _ Eck, MJ. et Chem 267:.2119-2122, 1992. 5.
P erce, Treoie i Sy Arm ALRage #5% ggrﬁv%erwém%v Lygghyr e 6.
Lapt horn, A J. et af Nat ure 369: 455-461, 1994 7. Wi, H, et
al ., Struict ege @nbASn Exi_ﬁ, 8d9%%e Cys Cys Thr Bys CyEng&i myanGlwThret al ., J.
Bi ol . Chem 265:384497-14504, 199(#° AMfam D. et al:, J. Biol.
Chem 27,@,1 21.% A & S I taI. J.
P Gl Gl A !
Bi ol . Zgg Sgi Afé s, r y Fro Qr %%E &%gnr? D.W, et al.
Cell 73:431-445, 1993. 12 Penni.ca, D., et aI , Biochem st ry
32:3131- @1‘38)'9 [jgsser Gly Sgg Phe 3Thr Rhgcleraf : Msn Bis jjeu Arg H?Eol Chem
265: 1531 1536 1990. ' 14. Van Ze K.J. et al., Nat | .
Acad. Scdys USA 29 494 TedBids @99&9 Lys Glu Met Jcﬁy éﬂer\déa cla 2 al., J. Exp.
Med. 175:323-329, 199285 . Mehler, KM, et &5, J. | mTunoI
151: 1548 1561 99 el Eur Cyt oki ne
Net w. , S8er o f{;g Vajghsp ﬁ"au‘g‘l E’ﬁ} Q’ %l’y 8’{%% MBgf*%7: 510- 514,
1992. 19. Wllianms, RO, al ., I mmunol ogy 84:433-439, 1995.
20. Capdim, Tﬁ:\}\rs Bis dlyx, Tmtsarefgﬁlsnm Bﬂd. Gl!:l9§;ﬁ; Phe Asn Cys
- 28 -
Ser Leu Cys Leu Asn Gly Thr Val His Leu Ser Cys Gln Glu Lys Gln
130 135S 140 i
Asn Thr Val Cys Thr Cys His Ala Gly Phe Phe Leu Arg Glu Asn Glu
145 150 . 155 160
Cys Val Ser Cys Ala Gly Ala Gly Pro Arg Cys Arg Pro Ile Asn Ala
165 170 175
Thr Leu Ala Val Glu Lys Glu Gly Cys Pro Val Cys Ile Thr Val Asn
180 185 190
Thr Thr Ile Cys Ala Gly Tyr Cys Pro Thr Met Thr Arg Val Leu Gln
1?_5 - 200 205
Gly val Léu Pro Ala Leu Pro Gln Val Val Cys Asn Tyr Arg Asp Val
210 215 220
Arg Phe Glu Ser Ile Arg Leu Pro Gly Cys Pro Arg Gly Val Asn Pro
225 230 _ 235 240
Val vVal Ser Tyr Ala Val Ala Leu Ser Cys Gln Cys Ala Leu -Cys Arg
245 . 250 2585
Arg Ser Thr Thr Asp Cys Gly Gly Pro Lys Asp His Pro Leu Thr Cys .
260 265 270
Asp Asp Pro Arg Phe Gln Asp Ser Ser Ser Ser Lys Ala Pro Pro Pro
275 280 285
Ser Leu Pro Ser Pro Ser Arg Leu Pro Gly Pro Ser Asp Thxr Pro lle
290 295 300
Leu Pro Gln
305

(2)

INFORMATION FOR SEQ ID NO:S:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1147 base pairs
- {B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA
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WO 97/ 3044b 97130161 PCT/ US97/ 02315 PCT/US97/02315
21. Ashkenazi, A, et al., Proc. Natl. Acad. Sci. 88:10535-10539, 1991.

22, Suityeks peArdrs: et al. J. Exp. Med. 179:849-856, 1994. 23.
Nol an, O et al .(pn) Bi@7KBY: BIDSphys. Acta 1040:1- 11, 1990. 24.
Rodri gues, M L.(B) ghOGHRTIONg 278 . 151: 6954- 6961, 1993. 25.
Chang H Gy s%vgllzcg Dﬁggﬁzyﬂaﬁl sEraf - nd36:. USA 91:11408-11412, 1994.
26. é . Biol. Chem 270:16039-16044, 1995. 27.

Bty e Sl Rl A 0

vu, T. Adﬁcﬁcm@i AebreTAAAT! coditctEEd chedRrcck@9éacaTTTeeE GeTTREBAATSONG 120 Y. |
et al. . Biol. Chem 269:22492- 22495, 1994. 31. Russell,

D. A @tGAatmGsJ CCATR TAAGCOCGAATATETG S CARTCTOH GAARRRTCCT G CCCTCEA 1895

g?re\?\o%/%%et M%& %?QW%S&C%&@&E%& crex 2"‘:34.33'

Chen, degeeetcant sxsmcccﬁndmmmotc accadaec e, CAORPLE TCC CTG CTC 35, 295
Bielinska, M, et al., J. Cell Biol. 111; mwa@g Ser Leu Leu 35
Furuhashi, M, et al., Ml Endocrinol. 9:54-63 7995,

CTG GCT TTT GGC CTG CTC TGC CTG CCC TGG CTT CAA GAG GGC AGT GCC 343
Leu Ala Phe Gly Leu Leu Cys Leu Pro Trp Leu Gln Glu Gly Ser Ala
: 315 320 ] 325

GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG 391
Asp Ser Val Cys Pro Gln Gly Lys Tyr Ile His Pro Gln Asn Asn Ser
330 : 335 340 345

ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT 439
Ile Cys Cys Thr Lys Cys His Lys Gly Thr Tyr Leu Tyr Asn Asp Cys
' 350 . 385 360

CCA GGC CCG GGG CAG GAT ACC GAC TGC AGG GAG TGT GAG AGC GGC TCC 487
Pro Gly Pro Gly Gln Asp Thr Asp Cys Arg Glu Cys Glu Ser Gly Ser
365 370 375

TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA 535
Phe Thr Ala Ser Glu Asn His Leu Arg His Cys Leu Ser Cys Ser Lys
380 - 385 390

TGC CGA AAG GAA ATG GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC 583
Cys Arg Lys Glu Met Gly Gln Val Glu Ile Ser Ser Cys Thr Val Asp
395 400 ) 405

CGG GAC ACC GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG " 631
Arg Asp Thr Val Cys Gly Cys Arg Lys Asn Gln Tyr Arxrg His Tyr Trp
410 415 ) 420 425 .

AGT GAA AAC CTT TTC CAG TGC TTC AAT TGC ACC CTC TGC CTC AAT GGG 679
Ser Glu Asn Leu Phe Gln Cys Phe Asn Cys Thr Leu Cys Leu Asn Gly
430 435 440

ACC GTG CAC CTC TCC TGT CAG GAG AAA CAG AAC ACC GTC TGC ACC TGC 727
Thr Val His Leu Ser Cys Gln Glu Lys Gln Asn Thr Val Cys Thr Cys
445 450 455

CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC TCC TGT AGT AAC 775
His Ala Gly Phe Phe Leu Arg Glu Asn Glu Cys Val Ser Cys Ser Asn
460 465 470

TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TCC CTA CCC CAG ATT GAG 823
Cys Lys Lys Ser Leu Glu Cys Thr Lys Leu Ser Leu Pro Gln Ile Glu
475 : 480 485

AAT GTT AAG GGC ACT GAG GAC TCA GGBC ACC ACA GCC GGT GCT GCC CCA 871

Asn Val Lys Gly Thr Glu Asp Ser Gly Thr Thr Ala Gly Ala Ala Pro
490 495 500 505
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37. Sugahara, T., et al., Proc.
38. JohnsWPIM30861 ot 3| |

Url.aub, G and- Chasin

. haiec € c
flo29 @?,%ﬁﬁoﬁgﬁig&%
41. Fiddes, J.C et al.,

J. C. eGGHIGCC SEA HTA
Cur r enB1PYEoBE? S 2n
Wley & Sons, :

19

Nat| . Acad.
Bi ol .
L. Proc. Natl.

515

44. Canpbel |,

Sci .
Reprod. 52:68-73, 1995.

R,

USA 92: 204 c3Bn3 85

sp el Sl I et

520

Nat ure 281: 351-356, 1979.

L

Proc. Natl.

88: 760ecd T GO ITA AGG TCC AAGIBRAGCRIG AFG FTGFTH|CAA BthAéSH‘i‘gﬁl?
8

1014- 1894 ThroBoo Leu Arg Ser Lyp
47. Chu, G e?*@&l., Nucl. Acid
J.

eS.

et Abe.rch GAETRETOALE TRy TP GTX4echS AAA 1AL TAT

Thr

GTA
val
570

ACT
Thx

(2)

Ser

gis
Tyr
Glu

65
Ser
Gln
Thr

Asn
145

cys

Ser Glu Ser Thr
E55

ATG GGG GGT
Met Gly Gly

TTC
Phe

TGT TAT TAT
Cys Tyr Tyr

CAC
His
590
INFORMATION FOR

(i) SEQUENCE

Cys Cys Val Ala Lys Ser
560

AAA GTG GAG AAC CAC ACG
Lys Val Glu Asn His Thr
575 580

Tyr
565

GCG
Ala

AAA TCT TAAGGATCCC TCGAG

Lys Ser

SEQ ID NO:6:
CHARACTERISTICS:

{A) LENGTH: 285 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE
(xi) SEQUENCE
Arg Thr Ser Leu
5

Glu

Gln Gly

20

Ser

Gln
35

Tyr

Pro Asn Asn

Leu
S0

Cys

Asn Asp

Glu Ser Gly

Leu Ser Serxr

Thr
100

Ser val

Cys

Tyr Arg His

118

Leu
130

Cys Leu Asn

Thr val Thr

Cys

val Ser

165

Ser

Cys

TYPE: protein
DESCRIPTION: SEQ ID

Leu Leu Ala Phe Gly

10

Cys

Leu

Ala val

25
Cys

Asp Ser Pro

Ser Ile Cys Thr

40

Lys

Pro Gly Pro Gln

§5

Cys Gly

Phe Thr Glu

75

Ser Ala Ser
Glu
20

Lys Cys Arg Lys Met

Thr
105

Asp Asp val Cys

Glu
120

Ser Asn Leu Phe

Trp

Thr
135

Gly Val His Leu Ser

Ala Phe Phe

155

Cys His Gly
150

Asn Ser Leu

170

Cys Lys Lys

- 38 -

NO:6:

Leu
Gln
Cys
Asp

60
Asn
Gly

Gly

Gln

Cys
140

Leu

Glu

UBHaet eu Vot Claglys; dep
15:1311-132

, 1987.

AAC AGG GTC
Asn Arg Val

ACA
Thr

TGC CAC TGC
Cys His Cys

AGT
Ser
585

Leu Pro
1s

Lys Tyxr
30

Cys Trp

Gly Ile

His Thr

45

Lys Gly

Thr Asp Cys

His Leu His

val Glu

95

Gln Ile
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-"30 - 0 97MfsP 7/ 30161 | PCT/US97/02315

- PCT/ USQ7/ 02315 SEQUENCE LI STI NG
- Ser Leu Pro Gln Ile Glu Asn Val Lys Gly Thr Glu Asp Ser Gly Thr
180 i85 190

Thr Ala Gly Ala Ala Pro Gly Cys Pro Glu Cys Thr Leu Gln Glu Asn
195 200 205

Pro Phe Phe Ser Gln Pro Gly Ala Pro Ile Leu Gln Cys Met Gly Cys
210 215 220

Cys Phe Ser Arg Ala Tyr Pro Thr Pro Leu Arg Ser Lys Lys Thr Met
225 230 235 240

Leu Val Gln Lys Asn Val Thr Ser Glu Ser Thr Cys Cys Val Ala Lys
245 : 250 255

Ser Tyr Asn Arg Val Thr Val Met Gly Gly Phe Lys Val Glu Asn His
) 260 265 270

Thr Ala Cys His Cys Ser Thr Cys Tyr Tyr His Lys Ser
275 280 285

(2) INFORMATION FOR SEQ ID NO:7:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 1301 base pa:.rs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA
(ix) FEATURE:
(A) NAME/KEY: CDS
(B} LOCATION: 279..1287

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

CTCGAGATGG CTACAGGTAA GCGCCCCTAA AATCCCTTTG GGCACAATGT GTCCTGAGGG 60
GAGAGGCAGC GACCTGTAGA TGGGACGGGG GCACTAACCC TCAGGTTTGG GGCTTCTGAA 120
TGTGAGTATC GCCATGTAAG CCCAGTATTT GGCCAATGTC AGAAAGCTCC TGGTCCCTGG 180
AGGGATGGAG AGAGAAAAAC AAACACCTCC TGGAGCAGGG AGAGTGCTGC CCTCTTGCTC 240
TCCGGCTCCC TCTGTTGCCC TCTGGTTTCT CCCCAGGC TCC CGG ACG TCC CTG 283
Ser Arg Thr Ser Leu
290
CTC CTG GCT TTT GGC CTG CTC TGC CTG CCC TGG CTT CAA GAG GGC AGT 341
Leu Leu Ala Phe Gly Leu Leu Cys Leu Pro Trp Leu Gln Glu Gly Ser
285 300 305
GCC GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT 389
Ala Asp Ser Val Cys Pro Gln Gly Lys Tyr lle His Pro Gln Asn Asn
310 318 320
TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC 437
Ser Ile Cys Cys Thr Lys Cys His Lys Gly Thr Tyr Leu Tyr Asn Asp
328 330 335
TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC 485
Cys Pro Gly Pro Gly Gln Asp Thr Asp Cys Arg Glu Cys Glu Ser Gly
340 345 350
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1) GEN ORNMATI ON: i) APPLI CANT: - li ed
(Re)searc%é‘%}s ARS Hol di ng N. S/I) (B) STREET: (1?5%@2%? |
Gor si r awe - ( | TY.. Curacag (E). COUNTRY: Net ands
i S 2o o el g e cxc e o ot

RobersissC. By3s STREET: 25 Meadaesr ook Drive 370 (O aTy:

W ent ham % Gg-\zE\)A'rSJ%-Ic;E: I\/assach%set ts rcp g) ' Cé(lJl\ﬂ'RY:sngni ted
St at g’&" B \ éﬂ/@\l r% . (B)
STREﬁgDE;f %gb Y b gt oy e %I\ﬁ‘;% ol i e Vi (E) STATE:
Massachusetts (F) COUNTRY: United States of America

(A) GRVECCETIGARPEES GZEOTET GGC TGC AGE AAQ BRC SYREFAC OGKh CEArMATn Aven§@s

(O @SFY‘.“’S\MSPo?;g val Cys Gl(éy%gﬂgéyﬁvaggaﬂmé‘gﬁ%*g His Tyr  (F) COUNTRY:
United States of Anerica (i PY°TITLE OF I NVENTTYN:  HYBRI D PROTEI NS
(111 rcUMBERARFASEQUENERS.cAB2TGC TTC (AAD TEORRICSPCNDINCETARIARESS: 677

(A) ADPRESSEIL BROMY PMDGURE| Q¥iRRhe Asn Cys SiBLeSTRECTeufEn Seventh Street

N.W, Ste. 388 (0) ®°rY: Washington %15 (D) STATE: D.C.
(B) GddNI&Y'eT¥Séne cTc TCC TGC CAG GAG ARA CAG AAC ACC GTG TGC ACC 725
Gly Thr Val His Leu Ser Cys Gln Glu Lys Gln Asn Thr Val Cys Thr
420 425 430
TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC TCC TGT AGT 773
Cys His Ala Gly Phe Phe Leu Arg Glu Asn Glu Cys Val Ser Cys Ser
435 440 445 450
AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA CCC CAG ATT 821
Asn Cys Lys Lys Ser Leu Glu Cys Thr Lys Leu Cys Leu Pro Gln Ile
455 460 465
GAG AAT GTT AAG GGC ACT GAG GAC TCA GGC ACC ACA GCT GGT GCT GGT 869
Glu Asn Val Lys Gly Thr Glu Asp Ser Gly Thr Thr Ala Gly Ala Gly
470 475 480
CCA CGG TGC CGC CCC ATC AAT GCC ACC CTG GCT GTG GAG AAG GAG GGC 917
Pro Arg Cys Arg Pro Ile Asn Ala Thr Leu Ala Val Glu Lys Glu Gly
485 490 495
TGC CCC GTG TGC ATC ACC GTC AAC ACC ACC ATC TGT GCC GGC TAC TGC 965
Cys Pro Val Cys Ile Thr Val Asn Thr Thr Ile Cys Ala Gly Tyr Cys
500 505 510
CCC ACC ATG ACC CGC GTG CTG CAG GGG GTC CTG CCG GCC CTG CCT CAG 1013
Pro Thr Met Thr Arg Val Leu Gln Gly Val Leu Pro Ala Leu Pro Gln
515 520 ' 525 ' 530
GTG GTG TGC AAC TAC CGC GAT GTG CGC TTC GAG TCC ATC CGG CTC CCT ~ 1061
Val Val Cys Asn Tyr Arg Asp Val Arg Phe Glu Ser Ile Arg Leu Pro -
535 540 545
GGC TGC CCG CGC GGC GTG AAC CCC GTG GTC TCC TAC GCC GTG GCT CTC 1109
Gly Cys Pro Arg Gly Val Asn Pro Val Val Ser Tyr Ala Val Ala Leu
S50 555 560
AGC TGT CAA TGT GCA CTC TGC CGC CGC AGC ACC ACT GAC TGC GGG GGT 1157
Ser Cys Gln Cys Ala Leu Cys Arg Axrg Ser Thr Thr Asp Cys Gly Gly
565 s70 575
CCC AAG GAC CAC CCC TTG ACC TGT GAT GAC CCC CGC TTC CAG GAC TCC 1205
Pro Lys Asp His Pro Leu Thr Cys Asp Asp Pro Arg Phe Gln Asp Ser
580 585 590
TCT TCC TCA AAG GCC CCT CCC CCC AGC CTT CCA AGC CCA TCC CGA CTC 1253
Ser Ser Ser Lys Ala Pro Pro Pro Ser Leu Pro Ser Pro Ser Arg Leu
595 600 605 610
CCG GGG CCC TCG GAC ACC CCG ATC CTC CCA CAA T AAGGATCCCT CGAG 1301
Pro Gly Pro Ser Asp Thr Pro Ile Leu Pro Gln
615 620

- 40 -




(F)"ZI P: 222Qfo 9730161 (V) COVPUTER READABLE FORM (A) PEDUSMESRE:

Fl oppy di sk (B) COMPUTER: | BM PC conpati bl e (O

OPERATI NG SYSTEM ~ PC- DOS/ Ms- DOS (D) SOFTWARE: Patentln Rel ease
#1.0, Ver abpruNtbrfirion roK \sgp BRINORSAPPLI CATI ON DATA: (A)

APPLI CATI ON NUMBER 60/ 011, 936 (B) FILING DATE: 20 February 1996
(C) CLASSI FI CATI'®N: S e i %%%AI NFORMATI ON: (A
NAME: Browdy, ROger Lim) mepm: amind TI ON NUMBER: 25, 618

(C) REFERENCE/ DOCKET EAVREFOL OSANRBELAE2A PCT (i x) TELECOMMUNI CATI ON

| NFORMATI ON: Al TELEPHONE, (202) 628- 5197 (B) TELEFAX:
(202) 737-3529 {i3) ‘f%@if‘&% & ID NO | : (i) SEQUENCE
CHARACTERI STI CSxi) seguence HeArrisTiiomt: sgtD48 tssa pai rs (B) TYPE:
nucl eic acid WO 97/ 30161

PCT/ US97/ §281AFg Thr Ser Leu (lep M@Eﬂ&;ﬁy ’sﬁ‘hg-lee CYS Leu Pig Ty TOPOLOGY:
| i near ii) MOLECULE TYPE: cDNA
Leu Gln Glu Gly Ser Ala Asp Ser Val Cys Pro Gln Gly Lys Tyr Ile
: 20 25 ‘ 30

His Pro Gln Asn Asn Ser Ile Cys Cys Thr Lys Cys His Lys Gly Thr
35 40 45

Tyr Leu Tyr Asn Asp Cys Pro Gly Pro Gly Gln Asp Thr Asp Cys Arg
50 55 60 >

Glu Cys Glu Ser Gly Ser Phe Thr Ala Ser Glu Asn His Leu Arg His
65 70 : 75 80

- Cys Leu Ser Cys Ser Lys Cys Arg Lys Glu Met Gly Gln Val Glu Ile
8s _ 20 95

Ser Ser Cys Thr Val Asp Arg Asp Thr Val Cys Gly Cys Arg Lys Asn
. 100 105 110

Gln Tyr Arg His Tyr Trp Ser Glu Asn Leu Phe Gln Cys Phe Asn Cys
115 120 125

Ser Leu Cys Leu Asn Gly Thr Val His leu Ser Cys Gln Glu Lys Gln
130 135 ' 140 :

Asn Thr Val Cys Thr Cys His Ala Gly Phe Phe Leu Arg Glu Asn Glu
145 150 . 155 . 160

Cys Val Ser Cys Ser Asn Cys Lys lLys Ser Leu Glu Cys Thr Lys Leu
165 170 175

Cys Leu Pro Gln Ile Glu Asn Val Lys Gly Thr Glu Asp Ser Gly Thr
180 185 1390

Thr Ala Gly Ala Gly Pro Arg Cys Arg Pro Ile Asn Ala Thr Leu Ala
19S 200 205

Val Glu Lys Glu Gly Cys Pro Val Cys Ile Thr Val Asn Thr Thr Ile
210 215 220

Cys Ala Gly Tyr Cys Pro Thr Met Thr Arg Val Leu Gln Gly Val Leu
225 230 238 240

Pro Ala Leu Pro Gln Val Val Cys Asn Tyr Arg Asp Val Arg Phe Glu
245 250 255

Ser Ile Arg Leu Pro Gly Cys Pro Arg Gly Val Asn Pro Val Val Ser
260 265 . 270

Tyr Ala Val Ala Leu Ser Cys Gln Cys Ala Leu Cys Arg Arg Ser Thr
275 280 285
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(ix) F . (A) NAVE/ KEY: CDS (B) L@eATosMioasg8. - 1047
(xi) SE% BEScri PTION: SEQ 1D NO 1:  TCCACATGGC TACAGGIAAG CGOCCCTAAA

AT TTGCG JTGIG T GA A GTAGAT GGCGACGCEEEG
CACTAREEE CROGP T TR Tia GRR TEe 770 (8 ThE SR T ARG RINCTAAGE CCAGTATTTG
GCCAATCTCA GAAAGCTCCT CCTCCCTGA 180 GGGATGGAGA GAGAAAAACA AACAGCTCCT
GCGAGBAGIh® CNCASETERX. SETCTNGSEETLYs AlaBny PreBIeT 8 e TR GCCCT CTGGITTCTC
ccca@BE TeCc oG ACG TGRYCTG CTC 2% | 320

Ser Aed PHY sSlardgCied @do Gly Pro Ser Asp Thr Pro Ile Leu Pro Gln 1

5- CTG CCT TTT GGEC3gHG CTC TGC CTG @8& TGG CTT CAA GAS5GEC AGT GCC

343 Leu Ala Phe Ay Leu Leu Cys Leu Pro Trp Leu @ n QQu Ay Ser Ala

20 GAT AGT GIG TGT CCC CAA GGA AAA
TaT ARL TRRUPTION, SO REO 1B NO:3: 391 Asp Ser Val Oys Pro Gn Gy Lys
Tyr Ile His PEQUEBCH MAASERISQ‘ECS 25 30
35 ATT TGC T TGS TAENCABSIISA GGA ACC TAC TTG TAC AAT GAC TGT
439 Ile QIS Ngg§ § {ys Gy Thr Tyr Leu Tyr Asn Asp Cys 40
45 (D) TOPOLOGY(® G COG GGG CAG GAT ACG GAC TGC AGG GAG TOT
GAG AGC &GC TCC 487 ProGIy Pro Gy G n Asp Thr AspQ/sArgGluQ/s
G u Ser B3 MELE®EE TYPE: peptide 60
70 TTC %(];Q SE¥erAefr A Cetd GpARS\ /AC TGC CTC AGC TGC TCC AAA
535 Phe r Ala Ser Qu Asn H's Leu Arg His Cys Leu Ser Cys Ser Lys-*
75 Ala Gly Ala ABQ Pro Gly 85 TOC CGA AAG GAA ATG GGT CAG GIG
GAG ATC TCT TCT TGC ACR GTG GAC 583

{2) INFORMATION FOR SEQ ID NO:10:

(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 4 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:

Ala Gly Ala Gly

(2) INFORMATION FOR SEQ ID NO:11:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11:
TTTTCTCGAG ATGGCTACAG GTAAGCGCCC 30
(2) INFORMATION FOR SEQ ID NO:12:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 39 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: cDNA
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

ACCTGGGGCA GCACCGGCAC AGGAGACACA CTCGTITTITC 39
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Q’S Arg Lys Gmﬂvhtmﬁ y Gn Val Gu lle Ser Ser Cys Thr Val AspPCT/US97/02315
100 COG GAC ACC GIG TGI' GG&C TGC AGO

AAG AAC CAG TAC GGG CAT TAT TGG 631 Arg Asp Thr Val Cys Gy Cys Arg
- Lys Asn Gi(z) TNFORMATIGN FOR (SER §D NO:13: 105 110
115 AGT GAA APAC %mqg TTGCAGCCTCTGCCTCAATGGG
679 Ser Qu Asi'Lé pﬁggscys Ser Leu Cys Leu Asn Ay 120
125 (B) T%BE: AGCIEIG a@A8 CTC TCC TGC CAG GAG AAA CAG AAC ACC
GTG TGC ACC T&C (¢} STaemwsﬁfalswéeLeu Ser Cys G n Gu Lys A@n Asn Thr
Val Cys Thr Cys 134} TOPOLOGY: linear ;.. 145

150 CAT GCA G3T mdfecbLE vk AehGAA AAC GAG TGT GIC TCC TGT GCC GGT
775 H's Ala Ay Phe Phe Leu Arg u Asn Qu s Val Ser Cys Ala Gy
155 (xi) SEQURNGE DESCRIPTION: SEQ Hip4O: GCC CCA GGT TGC CCA GAA

TGC ACG %%%G%%%@C%E %‘EAA TGCACG%%ﬁc'ﬂ@ Ala Pro Ay Cys Prlo B u

Cys Thr Léu
180 - - 32 - WO 97/ 30161
PCT/ US97/ GZBlB‘FW@AGF@EGE&;TD@%lGCA ATA CTIT CAG TGC ATG G&C TOC TGC TTC

TCT 871 ;5e6eSUBhcE’ CuidAtréhAsTRcg. !l e Leu Gn Cys Mt Ay Cys Cys Phe
Ser % (A) LENGTH: 36 bd<¥ pairs 195 AGA GCA TAT CCC

ACT CCA CTA AGG TCRBLABPERAGWATELARGIRTG GTC CAA 919 Arg Ala Tyr Pro
Thr Pro Leu Arg Se g}W?@;@éﬁ Val dn '
(ii) MOLECULE TYPE: cDNA
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14:
TTTTGGATCC TTAAGATTTG TGATAATAAC AAGTAC ‘36

(2) INFORMATION FOR SEQ ID NO:15:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 39 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:

CCGTGGACCA GCACCAGCAC AGGAGACACA CTCGTTTTC 39

{2) INFORMATION FOR SEQ ID NO:16:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:

TGTGCTGGTG CTGGTCCACG GTGCCGCCCC ATCAAT 36

(2) INFORMATION FPOR SEQ ID NO:17:
(i) SEQUENCE CHBARACTERISTICS:
(A) LENGTH: 32 base pairs

(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
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500 205 210 AAG AAC GTC
ACT Tac WBI&! acT AAA TCA TAT AAC 967 Lys Asn Val PERSNENE 1O5
Thr Cys Cys Vah, %@oﬁd@t Sefnebyf Asn 215 220

AGG GIC ACA GIC ATG GGG GGTIT TTC AAA GTG GAG AAC
CAC ACG (3G ¥OIECULE TYPEDISDWQ Val Thr Val Met Ay Ay Phe Lys Val G u Asn

Hs Thr Q. -- _ o 240 245
CAC TGC Q&%{ %@’EFGT‘ qﬂﬁfkﬁlfi%msﬁ%ﬁ— %A AG 1049
H s eysrémTcthrraAlyrsTdee AGgaTddesclys Ser 250 32 255
(2) | NFORMATI ON FOR SEQ I D NQ 2: (i) SEQUENCE CHARACTERI STI CS:

A ' ' ' B) TYPE: am no acid
ED% @%ﬁ%& ' 45 Ot l\/[]_ECULE( T%/PE: protein (xi)

SEQUENCE QEFSSRIUERCENCHARRQrefashic®:  Ser Arg Thr Ser Leu Leu Leu Ala Phe Ay

Leu Leu Cys L&A PEBGTH:p27 kase pairs 10
15 Leu @n -\ ,ggggféer Val Cys Pro Gn Ay Lys Tyr lle

20 (D) ToPOIBGY: linear 30 His Pro @n Asn Asn Ser |le Cys
Cys Thr Lys Cys Hs Lys Gy Thr 35 40 .
45  Tyr Lié-u MOLECNER TEF:C58NAro Ay Pro Ay G n Asp Thr Asp Cys Arg SO
55

{xi) SEQUENCE %CRIPTION. SEQ ID NO:18:
TTTTAGATCT CTTCTTGCAC AGTGGAC 27
(2) INFORMATION FOR SEQ ID NO:19:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 21 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:

TGTGGTGCCT GAGTCCTCAG T 21

(2) INFORMATION FOR SEQ  ID NO:Z_O:,
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 41 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(i) SEQUENCE DESCRIPTION: SEQ ID NO:20:

ACTGAGGACT CAGGCACCAC AGCCGGTGCT GCCCCAGGTT G . 41

(2) INFORMATION FOR SEQ ID NO:21:
(i) SEQUENCE CHARACTERISTICS:
’ {A) LENGTH: 29 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: cDNA
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:21:

TTTTTCTAGA GAAGCAGCAG CAGCCCATG 29
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GI u ¢ys d y Ser Phe Thr Ala Ser Gu Asn Hs Leu Arg Hbe@riiS9702315
WoFind 75 80 Cys Leu Ser Cys Ser Lys Cys Arg

Lys G U MetrnpbiisronVAbr @Ed 1h Gro. 85 90

95 Ser Ser Cys Thr Val Asp Arg As "Thr Val Cys Ay Cys Arg Lys Asn

100 (1) SEQUWEEB:HARACTERISTICS 110 Gn Tyr Arg Hi's Tyr Trp Ser

du Asn Leu Phe % ﬁ%‘ggﬁe@%ﬁirs 115 120

125 - Ser Leu Cys; lsi aeHIS Leu Ser Cys A n Au Lys Gn

130 (D) Tﬂ)ﬁﬁ.OGY linear 140 Asn Thr Val Cys Thr Cys His

Ala @y Phe Phe Leu Arg G u Asn G u 145 150

155 (ii) MOLECULEOIYEE;CRMR Ser Cys.Ala Gy Ala Ala Pro Ay Cys Pro

G u Cys Thr(x4§UsEQUENCE DESCRIPTIONLOSEQ ID NO:22: 170 175
33 - WO 97/ 30161

PCT | USOFFTRESACAC (QGAGEPTAGSs ATTRATCLRE THREACEITCCEACTAGTALE \AGRTETGENS | | e SPeu

G n Cyse 80 185 190 Met, QY

Cys Cys ?’%Gemggcr:TAc\:rAgT |a Tyr Pro Thr Pro Leu Arg Ser Lys 195 s

200 ' 205 Lys Thr Met Leu Val dn Lys Asn Val Thr Ser Gu

Ser Thr Cys Cys
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210 21 220 Val Ala Lys Ser Tyr Asn Arg

Val Thr WP7él gy Q y Phe Lys Val 225 2 RFT/U 9;'02315 .
235 - 240 y Cys HIS Cys Ser Thr Cys Tyr
Tyr His Lys Ser ”ﬂ’"mfmmm"i " ’"

255. FORMATI ON FOR SEQ°I DF NC¥ 3:s (1) SEQUENCE CHARACTERI STI Cs:
(A Lé&é#ﬁ#ylzoz base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D) TCPCLCEN | i near (1) NCLECU%E)
TYPE: cDNA {ix)

LeCATI O 279 1 1199 ARy SR mﬁé@%ﬁ%ﬁéﬁa&gﬁ%ﬁﬁ?ed .
CTCCAGRIT® GachcErane 2L A GSEcBASTEP

GAGAGGTAGC , GACCTE AGA; £ CReAGECda i %%{‘ ] %F%&Afrom 120
TGTGAGIATC GCCATGTAAG CCCAGT JTT GECCAATGTC A CC TGGI G 180
AGGGA BT PAREES RAREA Wﬁ%@@m@ chrérrefra 240

TCCCOREXErdehtild (XxeCe bEOTGT Bl Th Jadd AGRA TEEaGends8GCt HexeofGwhich 293
Ser Ar

1260 %%Lﬁgraﬁ&rﬁ‘?&"&?& RERERY £2PFBELERY i cARIGAG aaC AGT

341 Leu Leu Al a PPhe Ghysubuni¢u ofysa lhetérodimprieu pBote@nacdousser
hormone, or fragments thereof which retain the ability of the
subunit to form a heterodimer with other subunits thereof;

wherein sequences (a) and (b) are bonded directly or
through a peptide linker, and in which the sequence (b) in each
of said two coexpressed sequences are capable of aggregating to
form a dimer complex.

2. A hybrid protein in accordance with claim 1,
whereln sald sequence (a) is selected from the group consisting
of TBPl TBP2 or fragments thereof still containing the ligand
binding domain; the extracellular domain of the IFNa/B
receptor or the IFNy receptor; a gonadotropin receptor or
extraéellular fragments thereof; antibody light chains or
fragments thereof, optionally associated with the respective
heavy chains; antibody heavy chains or fragments thereof;
antibody Fab domains; and IL-6, IFN-g, TPO or fragments
thereof.

3. A hybrid protein in accordance with claim 1,
wherein said sequence (b) is selected from the group consisting
of subunits of hCG, FSH, LH, TSH or inhibin, and fragments
thereof.

4. A hybrid protein in accordance with claim 1,

wherein sequence (a) is linked to the amino terminus of
sequence (b) .
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/

5 0 MR 5, ey
: AAA TAT ATC CAC CCT CAA AAT a Asp Ser Val Cys Pro @n
Gy Lys Tyr Ile His Pro @n Asn Asn® " " 980 . 285

290 TCG ATT TGC TG ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC
437 Ser |le Cys CysSThr RAyhybrdidHiprdtsirGin Thacedydabee WithAodladgp 1, 295

ToT cac Alpesin seaddige Ty ts FaRRE P RIS FR R s 5 TG

Qys G u Seeqw@ncsifb) - 315 320

325 TCT TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC TG@EC CTC AGC TGC TCC
533 Ser Phe Thr Ala Ser A u As is Leu Arg Hi s Leu Ser er
330 6335 A hybrid Protein s adaatSaRcecXiMCtARA o or

CAG GIG GftexXdin TédidEwdCcoktiprEeed amindldcifissCyneatesl gacH uindluddy
1?52 Yal %ﬁjelsleeqégrrxcge%ogi'BEqr o\xl:althe fragm%,tat_gﬁgreof c%rsfpﬁzf%lln' 395 0t:o
PCT/ US97/&RiXid acd £66i6AEsACO-GER T B ICCOACEBRAG AACsefiehdte C(3Q CAT

%é(rl' and gt%béb‘sf)eéf:gcéige-rw a@G gws%tﬁﬁ/iéy SofV gcb)ééﬁA%%agm%&Pg GAﬁr %A gi s

CTT TTC CAmTRS®S 185 ABFAREncARGELITC TGC CTC AAT 677 Trp Ser G u Asn
Leu Phe @ n Cys Phe Asn Cys Ser Leu Cys Leu Asn 375 380

385 GGG ACC GTG CAC CTC_TCC TGC CAG GAG AAA CAG AAC ACC GIG TGC ACC
725 7. A hybri proéz§n in accordance wglh a?gim 1,

wherein said two coexpressed amino acid sequences each include
the extracellular domain of a gonadotropin receptor as sequence
(a) and the respective a and g subunits of a gonadotropin ‘as
sequence (b) . -

8. A hybrid protein in accordance with claim 7,
wherein said sequence (a) is the FSH receptor extracellular
domain and sequence (b) is a subunit of FSH.

9. A hybrid protein in accordance with claim 7,
wherein said sequences (a) and (b) are linked with a peptide
linker.

10. A hybrid protein in accordance with claim 9,
wherein said peptide linker has an enzyme cleavage site.

11. A hybrid protein in accordance with claim 10,
wherein said enzyme cleavage site is a thrombin cleavage site.

12. A hybrid protein in accordance with claim 10,
wherein said enzyme cleavage site is recognized and cleaved by

an enzyme which is found in the ovary.

13. A hybrid protein in accordance with claim 9,
wherein said peptide linker serves as a flexible hinge.
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:?9{-, Thr W8'onsbis: 6! 200 ° G l"mf mm mﬂf&m T?:LTV?;EAW&J@W CTA

AGA GAA AAC 6GAG TGT GIC TCC TGI*Gr s Hs Ala Ay Phe Phe Leu
Arg Gu Asn Gu Cys Val Ser Cys Al a : 410 415

420. GOT GCT ?Cﬁ,l: gégﬁ %ﬁgg G4,GAG
821 Ay Ala Ay Pro Arg Cggsro 10, A Asn a r ngﬁ?ﬁgﬁ u

425 wherein one orgpore covalent bonds;imetween GrzecoreoTerbarditeTdbIice
ATC AGQECHad ACC ACC ATC TGT GCC 869 Lys Gu Ay Cys Pro Val Cys
“Il-e Thr Val Asn Thr Thr Ile Cys A a 440 445

450 GGC TAC TGC CCC ACC ATG ACC CGC GIG CTG CAG GGG GIC CTC CCC GcC

917 Ay Tyr Cys ¥¥0 TArphktméiectine éNcddingd 4 K ¥rial pkedeRnoifl a 455

460 465, CTG, CCT CAG GIG GIG.TGC AAC TAC CGC GAT GIG CGC
TTC GR@%% with c%?’) Lo Pro G n Val Val Cys Asn Tyr Arg Asp Val Arg
Phe Gu Ser Ile 470 475

485 CGG CTC

1013 Arg Lou Pra®ly RosePPEeRPER Youiomd r%%iﬁ?g%é&?m%@r Rt

490 in accordance with claim 15. 500 GTG GCT CTC AGC TGT CAA TGT
GCA CTC TGC CGC CGC AGC ACC ACT GAC 1061 Val Ala Leu Ser Cys A n Cys
Ala Leu Cys Arg Arg Ser. Thr Thr _Asp ' 505 510

515 TGC GGG GGRTCC hskeepcceid eeetmnm: sexpresgtoncvecterTia

1109 @edddardey witth LySafhp1bi and eapablBof)expPeesssng BagdAhgbRiia
520 525 530 CAG GAC TCC TCT TCC TCA AAG -

aoc cBFOS&ETooce AGC CTT CCA AGC CCA 1157 @ n Asp Ser Ser Ser Ser Lys
AI a Pro Pro Pro Ser Leu Pro Ser Pro ~ 535 540
545 18. A method for producing hybrid protein comprls:.ng

culturing a host cell in accordance with claim 17 and
recovering the hybrid protein expressed thereby.

" ©19. A pharmaceutical composition comprising a hybrid
'proteir'x in accordance with claim 1 and a pharmaceutically
acceptable carrier and/or excipient.

20. A method for inducing follicular maturation,
comprising administering a pharmaceutical composition
comprising the hybrid protein of claim 8 to a subject in need
thereof.
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TCCCGA CTC ,ﬁ@ﬁﬂCCC TCG GAC ACC CCG ATC CTC CCA CAA TAA - pCTUSITI2DB
Ser Arg Leu Pro Qy Pro Ser Asp Thr Pro Ile Lou Pro A n 550

555. 560  (2) | NFORVATI ONAZOR SEQ | D NO 4: (1)
SEQUENCE CHARACTERI STI CsS: (A) LENGTH: 307 ami no acids
(B) TYPE: anino acid (D) TOPYE®™ |avear . (i) MOLECULE
TYPE: protein (Xi) SEQIERCE" EE‘S!SRI PITN: v dole¥O. 41 Ser Arg Thr
Ser Leu Leu Leu Ala Phe Gy Leu R 5
10 . . 15 - 35 -
W 97/ 30161 Wik PCT/ US97/ 02315
Leu dn Qu Ay Ser Ala Asp Ser I N Lys Tyr Ile
- 207 25 Psti y n Asn Asn Ser |le Cys
" Cys Thr Lys Cys His Lys Thr pSVL-hTBPRACGalpha 40
45 Tyr Leu Tyr Asn Asp Prolly Pro &pbeli n ASp IITA3%qCys Arg 50
55 60 Gdu Cys\Gu Ser Q‘M@;?e hr Ala Ser Gu Asn H's
Leu Arg Hi s - .
Salt 8amHI
Yho)  NGH Sipnal Sequence ' GH Iron

TCGAG A28 QG2 ACA 8 ZTRASCICCCCSAMATCC

’Mﬂ Als Thr

CGEETCCOPCICTTCICCYCISOTTTCICCCONSIC TCC S8 ACT TCC C€TE £IC €78 €CT 2ITT 09¢ €28 ETC TOC €9 E€E¢ 289 £33
)su Arg Thr Sar Leu Leu Leu Ala Phe Gly Leu Lesu Cys Loy Pro Trp Lev
20 Asp of Processed TBPY
€34 GAC §0C A0T GCE GAT ACT GIG 6T CCC CAA GGA AAA TAT ATC CAZ CCT CAA AAT AAT T¢C ATT TGC TGT ACC AAC TGS GAC AAM 334

’Gln Glu Gly Ser Ala Asp Ser Val Cys Pro GIn Gly Lys Tyr t1e His Pro Gin Asn Asn Ser tie Cys Cys Thr Lys Cys His Lys Siy

ACC TAC TIC ZAC AT GAC TCT CCA GGC (UG GGG CAG GAT ASG GAC TGC ASS GAG TGT GAG AGC GGG TCC TTC ACC GCT TCA GAA AAS AT 2TC
® e Tyt Leu Tyr Asn Asp Cys Pre Gly Fro Gly Gin Asp TW Asp Cys Arg Giu Cys Glu Ser Gly Ser Phe Thr Als Ser Glu Asn His Lev

mmrﬂcmmmucmmwmmmwmmmmm:mmmmGM:mmmmmm ™%
’Ara His Cys Lou Ser Cys Sor Lys Cys Arg Lys Glu Met Gly Gin Val Glu lis Ses Ser Cys Thr Val Asp Arg Asp T Val Cys Gly Cys

-mmmwn: €G3 CAT TAT TGG AST GAA AAC CTT TTC CAG TGC T2 AAT TGC AGC CTC TGC CTC AAT GGG ACE FIG CAC €3¢ TeC 3%
'Aru Lys Asn Gin Tyr Arg His Tyr Trp Ser Glu Asn Leu Phe GIn Cya FPhe Asn Cys Ser Leu Cys Leu Asn Gly The Vel His Les Ser Cys
Linker

CAS GAG AMA CAG ARG ACT GTG TGC ACC TGC CAT GCA GOT TTC TIT CTA AGA GAA MAL GAG TGT CTC TCC TGT @CC #0T #CT £6CC CCA 837

PoinGiu Lys Gin Asn Thr Vai Cys Thr Cys Mis Als Gly Phe Me Leu Arg Giv Asn Glu Cys Val Ser Cys Als Gly Ale Al Pro Qly
+7 Cys of hCG eipha
TGC CCA GAA TGC ACS CTA CAG GAMA AAC CCA TTC TTC TCC CAG CCC GCT GCC CCA ATA CTT CAG TGC AZG 65C TGC TGC TIC TLT AGA GIA CaT

’cn Pro Glu Cys Tw Leu Gin Giu Asn Fro Phe Pha Ser Gin Pro Gy Als Pre [le Lau Gin Cys Mst Gly Cys Cys Phe Ser Arg Als Tyr

€CC ACT CCA CTA ASS TCC ANS AAS ACS ATG TTC STC CAA AAG AAC GTC ACY T7A GAS TCC ACT 7GC 2GT ¢TA GCT AMA TCA TAT MAC AGS GT°
Pore e mo Lou Arp Ser Lys Lys Tv Mat LeuVal Gin Lys Asn Val T Ser Giu Ser Thr Cys Cys Val Ala Lys Ser Tyr Asn Arg Val

ACA GIA ATG GGG GST TIC AAA GTG GAG AAC CAC ACG GCG TGC CAC TGC AGT ATT TGT TAT TAT CAC AMA ICT TAA G
P ™ Vai Met Gly Gly Phe Lys Vat Giu Asn His The Ala Cys His Cys Ser Thr Cys Tyr Tyr His Lys Ser oo l
Bam i
—

e

e
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65

Ser
°]0]

Arg
Tyr
120
Adn
Val

150
Ay
175
180
Cys
205
210
Pro
235
Al a
Arg
260
Ser

70 75 | FCTUSoHos By

Cys Ser 9)%’*3)’% Arg Lys Qu Met Gy2é7n Val Qu lle 85

95 Ser Ser Cys Thigvddade Asp Arg Asp Thr Val Cys Ay Cys
Lys Asn 100 Prometer 105 Pwill 110 dn
Arg H's Tyr Trp Ser GQu AsmlLEU"F‘he d n_gyS Phe Asn Cys 115

125 Ser QB teefrrSey®t® His Leu Ser Cys
Au Lys dn 130 - EcoRV 140 Asn Thr
Cys Thr Cys H's Ala Ay Ph n 3u 145

155 Ve oys Ala Ay Ala

Pro Arg Cys Arg Propdyl e
Thr Leu Ala Val Gu Ly
18%mp
Pro Thr Met Thr Ar §=Wwal
Gy Val Leu Pro Ala Le

165 170
s Ile Thr Val Asn

n Tyr Arg Asp Val

215 he u Ser Ile Arg Leu
Ay Cys Pro Arg @y Val 230
240 Val Ala Leu Ser Cys @ n Cys
Leu Cys Arg 250 255
Ser Thr Thr Asp Cys Gy Gy Pro Lys Asp{His Pro Lou Thr Cys
o 265 sal  2EQuu’SP Asp Pro Arg Phe G n Asp
Ser Ser Ser Lys Ala Pro Pro Pro
, ncnsigms«mm AGH Intron
Xhot
CTCGAG ATG SCT ACA O mnmcu:mmmmccram&—:&-aussnmmm.. FASSITIASTIITSIE

Phiot Als Thr

CCTTCIGAAT G2 GACTATCSCCAT STAAGC S SATTAT TT GGCEAAT CT CACMARS ST COT RGTCCCTCEAGGRAS A BIAANSRACAGITCCT COAGAS TR BE2 T 72

CICTTGCTCICCSGETCCETCTOTTCCCOTCIGGTTTCTCCECASEE SCC €08 ACQ TEC €Td CIC €20 GCT 23T GGC €28 g2c tEC B=8

_—_——_—-———-————

’lu Atp The 8er Leu Leu Leu Ala Phe Gly Leu Leu Crs Lev
420 Aspof Proceesed TBP1

eec 743 CTP CAA GAO GGC AGZ 4CC GAT AST GIG TGY CCS CAM GGA AMA TRD ATC CXC CTT CAA ARZ AT TCE AT TSC IGT RSC
’Pro Tep Lou Gin Glu Gly Ser Als Asp Ser Va! Cys Pro Gin Gly Lys Tyr 1ie His Pro Gin Asn Asn Ser 1le Cys Cys T

mmmmeaaccncucmmacm:amccsmmmmacmmactuaem&rcrc.c.
’Ln Cys His Lys Gly The Tyr Lau Tyr Aan Asp Cys Pro Gly Pro Gly Gin Asp Thr Asp Cys Arg Glu Cys Glu Ser Gly Ser Phe Thr

GST TCA @A AXC GAC CTC AGA CAC TGS CTC ASC TGC TCC AAR TGC CGA ANG GAA ATG GGT GRG GIG GAG ATC ICT T6T TG AR W& &C
PAls Sar Glu Asn His Leu Arg His Cys Leu Ser Cys Ser Lys Cys Arg Lys Giu Mst Gly Gin Val Glu 1ie Ser Ser Cys The Val Asp

- Ca® GAC ACC G2G TGT GGC TGC AGG ANS AAC CAG TAC CGG CAT IAT TGS ALT GAR AAS CIT T2C &6 T6C TIC AT TGS ASS ¢ 265 &€
’Mnnp The Val Cya Giy Cys Arg Lys Asn Gln Tyr Arg His Tyr Trp Ser Glu Asa Lev Fhe Gin Cys Phe Asn Cys Ser Leu Cys Leu

ART GGG ACC GTG CAC CTC TCC 2GC CAG GAG AAA CAG AAC ACC GTG TGE ACC TGC CAT GCA 35T 3TC TIT CTA AGA GAA AN Ghs 76T &<

Pasn Gty Thr Val His Leu Ser Cys Gla Glu Lys Gin Asa Thr Val Cys Thr Cys His Ala Gly Phe Pha Leu Arg Glu Asn Giu Cys Val
Unkar

+7 Pro of HCQ beta
2CC T6T CT GGT &CT GGT c:aceemceccnemmmmaommmmmextne.cmzc::cmcr..

P ger Cys Ala Gly Als Gty ProArg Cys Arg Pro )ie Asn Ala Thr Leu Afa Vsl Giu Lys Gly Gly Cys Pro Val Cys tis Thr Vat

mmmmmmmwmcwmuemmasaemmm=suemmmasmc:ere:aacm
Pasn v e 1ie Cys Ala Gly Tyr Cys Pro Thr Mst The Arg Val Leu Oln Gly Val Lex Pro Ala_ Leu Pro Gin Val Val Cys Asn Tyr

CGC GAT GG CGC T7C GAG TCC ATC €66 CTC CCT &6C T6GC CC& S6C 63C ércmcccassr::ecracecc GIG GCT CIC AGS T6T &R
’Arg Asp Val Arg Phe Giu Ser 110 Arg Lev Pro Gly Cys Pro Arg Gly Val Asn Pro Val Val Ser Tyr Ala Va) Ale Leu Ser Cys Gln

TCT GLA CIC T6GC SSC cummcmmmmmcmmacaccccﬂcmmmaccccw:ﬂcwa:r‘:cfu
PCys Ala Leu Cys Arg Arg Ser Thr Tiv Asp Cys Gly Gty Pro Lys Asp His Pro Lev Thr Cys Asp Asp Pro Arg Phe Gin Asp Ser Ser

TCC TCA MG GIC STT CCC CCC AGS CIT COA AGC CGA TCC CGA CIC C36 666 CCC TC6 GRC ASC CCG ATS CTC CTA CAA Tax
¥ Sor Ser Lys Ala Pro Pro Pro Ser Leu Pro Ser Pre Ser Arg Leu Pre Gly Pro Ser Asp The Fro Lie Lew Rra Gins o

Figure 1 (b)
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275 280 285 Ser Leu Pro Ser Ppor/Sss7/01815

Leu Pro Gywﬂgmgér Asp Thr Pro Ile 2%Yy7 295

300 Leu Pro @n 305 (2) | NFORMATION FOR SEQ I D NO 5: - (i) SEQUENCE
- CHARACTERI STI CS: (A) LEMGHiE 1147 basvaRirs (B) TYPE:
nucl eic acid (C) STRANDE®NESS: Bamiyy| Promater - (D) TOPOLOGY: .

| i near (i1) MOLECULE TYPE: cDNA Hindit -
36 - WO 97/ 30161 1900CG @ j

PCT/ US97/ 02315 (ix) FEATURE AVIBGKEY:  CDS (B)
LOCATI ON:  278..1132 (xi) SEQUENgSES o Y0 it 5:
TCGAGATGGC TACAGGTAAGPHSSCrEA AIPC ‘ | GAGGGG 60
AGAGGCAGCG ACCTGTAGAT GHARRCCGEG/, NCG_Gialnkd TGAAT 120

GTGAGTATGG CCATGTAAGC CCAGTATTT@ ALC 180

$' splice doneoz

Xhal

Hingi

Xhol hGHsgnals«wonco hGH intron
mu- 8ce? ACA 0 6T
PMet Ala Thr

g ges Zgeceacae 265 €88 ACE 3EE £29 €TC -CIQ ST IR 08¢ CIO SIE 20 £ SCE ¥U9 I3z
Sez Azg Th: Serxr 1su Lsu leu Als Rhe Gly Leu Leu Cya Zes gz0 Tzp Zeu
+20 Aap of processed TBPY

AL S48 98C 182 $CC GAT AGT GTG 70T CCC CAA G3A AAA ZAT ATC CAC CCT CAA AAT AAT TCG ATT TGC TGT ACC AMG TGC CAC A 3GA
Psis Siu Gy 3¢z Ala Asp Sex Vel Cys Pzs Glm Gly Lys Tyz Ile His Pze Gla Asn Asa Ssx Ile Cys ¢ys Ths Lys Cys Nis 17 Gly

ncmmmuracezrcaeeccwmuaeucueucmmmmmmncnzmee!mmucn e

P o TIZ Leu TYE Min Asp €78 Pre Gly Fze Gly Glm Asp Thz Asp Cys Ay Glu Cys Glu Sex Gly Ser Fhe Ths Als Ses em Asn His Seu

meummucnctecmmcammmmaemmtnnrmmmmmeuacuecsusrcw-cc

'A:' Nis Cys Leu Sex Cys Sex Lys Cys Azy Lys Gluw Mt Gly Sln Vel Slu Ila Ser Sez Cys Thr Val Asp Azg Asp Thr Val Cys Gly Cys

A3G MG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT TTC CAS TSC TTC AAT TGC AGC CTS 7GC CIC AAT GGG ACC TG CAC €IC TCT 23C

P azg Lys Asm G1a Tyx Az¢ His Tyr Tzp 3ez Glu Asa Leu Dhe Gla Cya Phe Asn Cys 3ax Lew C¥s Leu Ass Gly The Val His Leu ez Cys

CAG GAG AAA CAG AAC ACC GTS TGE ACC TGC CAT GEA GOT TTC TTT CTA ACA GAA AAC GAG TGP? GIC TCT TGT AST AAC TCT AAG AAA AGC €23

» V. ) val 3 3 Sex Asn Cys Lys Lys Seg Leu
Gln Glu Lys Gim Asa Thx Val Cys The Cys iz Ala Gly e Phe leu Azg Clu Asa Glu Cys Val 3er O 01,Gpdmdm

GAG TTC ACG AAG TTG 2GC CTA CCC CGAG ATT GAS AAT GTT MAC GS3C ACT GAG GAC TCA GGC ACC ACA #£C S¥T OCT €CC CCA 68T 5T COA
P clu Cys Th: Lys Leu Cys Leu Pze GiA Ils Glu Asa Val Lys G1y Thr Glu Asp Sax Gly The Thr Adle Gly Alda Als ¥ze Gly €78 Moo

GM. TGC ACG CTA CAS GAA AAS CCA TTC TTC TCC GAZ €CG GGT GCC CCA ATA CIT CAS TGC ATG 66 TGC TGC TPC TET AGA GCA TAT CC AlT

P ciu cys T™hz Leu 61a G1u Asn Pze Fha Phe Sex Gin Pxe Gly Ala Pze Ile Leu Cla Cys Met Gly Cys Cys Phe 3oz Arg Als T¥s Rre Thr

€TA CTA ASG TCC AAS AAG ACG ATG TIG GTC CAA AMG ARG GTC ASC TCA GAG TCC ACT TGC TCT STA GUT AAA TCA TAT AAC AGS GTC ACA G3A

P ree zou Azg Ser Lys Lys The Met Leu Val Gla 2ys Asn Val Thr Sez Glu Ser Thr Cys Cys Val Als Dya Ser Syt Asn Asg Vel Thz Val

ATG GGG GGT TTC AM GTG GAG AMC CAC ACG €CG TGC CAC TGC AST ACT TCT TAT ZAT CAC AAL TCT TAA GGATCCCTCGAG
P et Cly Giy he Lys Val Glu Asn Mis Th: Als Cys Mis Cys Ser Thz Cys Tyz Tye Mis bys ez oo 8smiil Xhol

This Sheet Has Been . Figure 2(a)
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GCGGATGGAGA GAGAAAAACA. AACAGCTCCT GLAGCAGGGA CACTCCTGEC CTCTTCeCTCT 240
GCGCCTCCAT wbohhgtgsCT GIGGTTTCTC CCCACGC TCC CGG ACG TCC CTG @&®ns97/0231895
Ser Arg Thr Ser Leu Leu 4/7

310 CTG GCT TTT GG&C CTG CTC TGC CTG CCC TGG CTT CAA GAG GEC AGT GCC

343 Leu Ala Phe Ay Leu Leu Cysvaaf Pro TBeHIeuSN¥PE Gu Ay Ser Al a ' 315.
320 325 GAT AGWY&TG TGT OO PN AAA TAT ATC CAC CCT
CAA AAT AAT TCG 391 Asp Ser Val \gys| Pfo HrGy Lys Tyr Ile H's Pr o
A n Asn Asn Ser 330 335 3“‘ g 340

345 ATT TGC TGT ACC AAG TGCTRPABNEGA aegedeld TR AC AAT GAC TGT

439 Ile Cys Cys Thr;-Lyﬁi@s.gbtpﬁo,j_y @Y Thr (‘;‘ Bifromsp Cys

350 355 36HFRC, 22 GGG CAG GAT ACC
GAC TGC AGG GAG TGT GAG AGC GGC 487 Pro \@y—FeamHti y G n Asp Thr
Asp Cys Arg Gu Cys Gu bevslg y er 365 Sall 370

375 TTC ACC GCT TCA GAA AAC CAJ CThaTEP180ACEEMRaCTC RCCediGC TCC AAA

535 Phe Thr Al a SeY sEXige MshoH d {Leu Arg1%§b s Leu Spr Cys Ser Lys

380 385 TGC CGA PAG GAA ATG GGTIT CAG
GIG GAG ATC TCT TCT TGCAREA_GTQ GAC 583@@ Afg Lys Qu Met Gy Gn
Val Qu Ile Ser Ser Cys Thr_ \Mal3Asp 95 400

405 CGG GAC ACC GIG Tésmis G « ,%QC CAG T CGG CAT TAT TGG

631 Arg Asp Thr Val cys@mg,}/ Ar g S n A ngMr A H's Tyr Trp 410
415 420 it PEN GAA C CIT TTC CAG TGC

TTC AAT TGC ACC CTC TGC CTC AAFPGG 679 Se
Phe Asn Cys Thr Leu Cys Leu Asn Gy EeoRI

Glu Asn Leu Phe d n Cys
Eealbo 435

440 : Hindil
Xhal hGH Signa! Sequence hGH Intron
CICGAS AT GCT ACA 3 STARGEICCCCTRMATIITITTGLECASINTCTCTCCTOATESaRGHSSOASCINCET STACATGERAC 33386352 M ECEPCACATITE0S
Puet Aln Thr

SasIrecTcrccsecteccrcreeccoTCreoTIICIceinwos BCE €90 ACO IEC €XQ £IC €79 ST IIf 98¢ g0 e1¢ 29¢ £10
P ser AZg Thx Sez Leu lLeu Leu Ala Phe Gly Leu Leu Cys len
- tabmd Mnm

- ML @Sme @EE e e TR

L 2 TTY 2ep Leu Gla Glu Gly Sez Ala Jap Ser Val Cys Pzo 61 Gly Lys Ty: Ile NHis Pzo Gla Asa Asa Sex lle Cys Cys Tz

mmmmeﬁmmﬂcmmmtﬂ:&&mmwmwmrumumasas:wcfccncuc
’Iﬂe!lul!-,l Gly Ti: Tyr leu 7YX Am Asp Cys Fre Gly Fzo Gly Gl Asp Thx Asp Cys Azg Glu Cys Glu Sex Gly Sez Bhe Thx

eanmmmncaaa.cteccrc:.-.:tectecmuccauémmmmmmm'm:-zrracmnsm
Pass sez Glu Asa Mis Leu Azy Ris Cys Leu Sez Cys Sex Lys Cys Azxg Lys Glu Met Gly Gla Val Glu Ile 3eZ 3ex Cys Thr Val Jup

€66 GAL ACC GTS TST GGS TGS AGG ARG ARG S5 TAC $6G CAT TAT TGG 35T GAA MAS 27T TIC CAG TGC 27C MAT TS AGC CIC T6C CTC
’mmmvumavmmmemmu'nnmtwhzsxuuumuommmnaepu:anenm

ART GGG ACC GT¢ CAC CIC TCC TGC CAG GAG AN\ CAG AAC ACC (TG TGC ACS TGS CAT GGA GGT TIC TTT CIA MaA GXA AAC Gi6 TGT 6TC
quymmmmuzmaannt.ysmmmvu.cy-mcpmmaymm;nugsxumcmcpvu

TEE 10T AGT AAC TGT AAG A\ AGC CIG GAG TGS ACC AWAG TTG TGS CTA CSC CAG ATT GAG AAT GIT MAG GGG ACT GAS GAC TCA G46C ASC

’asenu:mepm:.,- Sagz Lev Glu Cys Thx Lys leu Cys Leu ¥re Gin Ile Glu Asa Val Lys Gly Tuz Glu Asp Sex Gly Thx
Linksr *TProof betn

ACA €6 GGT CCT OGT COA CG3 TGC CGC ©3C ATC AAT GCC ACZ TG G457 GTS GAG AAS GAG GGC TGC CCC GIG TGS AZC ALC 4TC AAC
P ue ala Gly Adla Bly Pzo Azg Cys Azg 2ro Ile Asa Ala Th: Leu Ala Val Glu lLys Glu Gly Cys Pro Val Cys Ils Ihx Val Asa

ACC ALC ATS TET 55C GGG TAL TGC CCC ACC ASG ACC CGC GTG CTG OAG $36 GTC CT6 TG GCC £26 CCT CAS GTG 575 TGS ANC TXE C&8
Pmmn-mu- 61y Tyx Cys Pza Th: Mst Thz Azg Val leu Gla Gly Val leu Pzo Ala Leu ¥re Gln Val Val Cys Msa Ty Axg

Q2 615 COS TIC GAG TCC ATC C6& CIC CCT GGt TGS BCG CGE BGS GTG AAC CCC G116 OTC TCS TAS GSC GTG GET £08 AGC 76T OAR T6GT
’mmmmeznsozmuguumaycysmmayvnuanovuvusumu-vum;«axmsucy-

GCA CIC TGS £GC C6T AGS ACS ACT GAC T6C 665 GST CCC AAG GAC CAC OCC TTG ACC 76T GAT GAL CSC €GC T2C CAS SR TCC TCT TCC
'mmmmnguzmmnpcpayuyno:.nmm P20 Leu TRz Cys Asp Asp Pro Azg Fhe G1a Asp Sex Ser Sex

TG MG GCC CCT CLC $CC AGE CTIT CCA ASC CCA TCC CGA CTC CCG 686 CCC TCS GAS ACC ©CG ATC CTC CCA O TN GEATCCCTCRAG
P sex Lys Ala 2z0 Pze 21e 3oz Leu Pro ST Pzo $ex Arg leu Pxo Gly Pze Sex Asp Thx Pro Ile Leu Pro Gla ¢ BamH  Xhe!

: : Figure 2 (b)
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ACC’ GTG CAC gﬁg,@gﬁ

Thr Val H s Leu
445 .

GAA AAC GAG TGT GIC TCC TGT AGI AAC
G u Asn du Cys Vval

450

Ser

61Cl CAG GAG AAA CAG AAC ACC GIC TGC ACC TGGpertruse7o2iss’
Cys An Au Lys Gn Asn Thr Val

Cys Thr Cys

455 CAT GCA GGT TTC TTT CTA AGA

Cys Ser Asn

5/7 775 Hs Ala Gy Phe Phe Leu Arg

460 465

470 TGI AAG AAA AGC CTG GAG TGC ACG AAG TTG TCC CTA CCC CAG ATT GAG

823 Cys Lys Lys Ser

480. .

GGT GCT G2C CCA
Ay Ala Aga Pro 4
505

PCT/u397€§2315 Q
COG a, 919 G
Pro

CCA ATA CQT CAG T
Prolle I8 Gn O
530 2

CAA AAG MAC GTIC
Adn Lys An Val

TCA GAG ﬁcc ACT T

b

ro

~g-10° colls/well + 2.3ing/mi T NFa +'§ 6P moRame
D Celis alone

az > ag

Leu Gu Cys Thr

Lys Leu Ser

Leu Pro dnlle du 475

485 AAT GIT AAG GEC ACT GAG GAC TCA GGC ACC ACA GCC

Fa
Fa

8

g

m
g/l

righnl TRFR
et
n

o

i

8

g e)
o5

O 2.5ng/ml TNFa
~O-TBP4gG3 CHOm
-y~ TBP-hCG(20-190
«@-Celis + CHO moc

~y- TBP-hCG(20-190

T

Figure /. CHO cell expressed TBP-hCG(20-190) inhibijts TNFa-induced ¢

495

GC ACGHCTA CAG GAA AAC CCA TTC TTC T
u Qys Thr %u Gn Au Asn Pro Phe Phe Ser

TT
e Ser

15
TCT AGA GCA TAT

AGG TCC AAG AAG ACG ATG TTG
eu Arg Ser

———8-7-1—#an Val Lys Ay Thr Qu Asp Ser Ay Thr Thr Al a

500
WO 97/ 30161

520 GGT
Arg Ala Tyr

Lys Lys Thr Met Leu

545

ng/mi TBP equivalents (R8D system ELISA)

40-

s. 3

. T Yh 1
wuozs@ao. ) )
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rp > @ YWwoSiadisy Oys Oys Val Ala Lys Ser Tyr Asn Arg Val Terwsorbils

560 565 GTA ATG GGG GGT TTC AAA GIG GAG AAC CAC ACG CCG
TGQC CAC TGC AGT ~ 1111 vVal Met Ay Gy Phe Lys Val Qu Asn H's Thr Al a
Cys His Cys Ser 570 575 6/7 _ 580
585 ACT TGI TAT TAT CAC AAA TCT TAAGGATCCC TCGAG |
1147 Thr Cys Tyr Tyr His Lys Ser 590 (2) | NFORVATI ON FOR
SEQ | D NO 6: (i) SEQUENCE CHARACTERI STI CS: (A
LENGTH: 285 ami no fcids (B) TYPE: am no acid
(D) TOPQ.OGY: |inefr sl (ii) MOLECULE TYPE: protein (xi)
SEQUENCE: DESCRI PTI PN: SE&iD NO 6: Ser Arg Thr Ser Leu Leu Leu Ala Phe Gy
Leu Leuys Leu Prp TrpEEl 5 10
15 Leu&dn Gu Glj'aSerEAE_i p Ser Val Cys Pro Gn Gy Lys Tyr lle
20 e §25 & 30 His Pro @n Asn Asn Ser Qys
Cys Thregays Cys Hi g gLysg@li T, 35 40
45 Tyr ekeu Tyr Asr;gAsp+g§ Pry Ay o Gy An Asp Thr Asp Cys Arg 50
55 S 260 34 Oys\Gu Fr dy Ser Phe Thr Ala Ser Gu Akn Hi s
Leu Argis 65 ¢ oEE 70 g | 75 90
Cys Leu-gper Cys Sem;L)a'g?;Ar \I{bt Ay dn Val Qu lle g
85 =902 ©

E 538 '

e 38 :

s

N -8

: £QE

= ‘Qg

§3288

3.0 L I

L2222

23338

aqobe

Figure 5. COS cell expressed TBP-hCG(20-190) inhibits TNFa-induced cytotoxig
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Ser Ser Cyswodasdish ASIO Arg Asp Thr Val Cys Ay Cys Arg Lys Apermnsern231s
-100 10 110 dn Tyr Arg H's Tyr Trp Ser

- Gsu Asn Leu Phe A n Q/s Phe Asn Cys 115 120
125 Thr Lou Cys Leu Asn Ay Thr Val Hs Leu Ser Cys An Gu Lys Gn
130 135 12 Asn Thr Val Cys Thr Cys Hi s
Ala Gy Phe Phe Leu Arg Au Asn Qu 14S 150
155 160 Cys Val Ser Cys Ser Asn Cys Lys Lys Ser Leu Gu
Cys Thr Lys Leu 165 170
175 - 38 - WO 97/ 30161
PCT/ US97/ 02315 Ser Leu Pro An lle Qu AsngVal Lys Ay Thr Qu Asp Ser Ay
Thr 180 185 190 Thr Ala Gy

Ala Ala Pro Ay Cys Pro Qu Leu G n&E u Asn 195

200 205 Pro Phe Rhe £n Pro Ay Ala Pro Ile Leu n
Cys Met dy Cys 210 21 220 Cys.gRde
Ser Arg Ala Tyr Pro Thr Pro Leu Ar ys Lys Thr Met 225

230 235 240 Leu Val dn Lys Asn Val pThr

Ser Qu Ser Thr Cys Cys Val Al a Ly
255

245 r 250

— g £
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Ser Tyr Asn Arg Val Thr Val Met Gy Ay Phe Lys Val Gu Asn H

260

Cy$ Tyr Tyr Hi Ser 275  International Bureau
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LOCA
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[T TG GGCACAATGT _GICCTIGACEE.

GAGA CGCﬁ? ”b@)m-bm, Reiges 1. (Bréwiif and Nenmat'km-.l..c..
TGTGA W@% %ATT GrC AGSHIRGTT-QTSEevamB POESOY.W.; Washingtor, B 20004
AGCENEDEASnAGAGRISg WE: AANCAESRSE 19GROGINEEG AGHSIGCTGC CCTCTTGCTC 240

TCCG
Ser
290
341
295

SCTCCC TCTGITGCCC TCTGGITTCT CCCCAGE TCC CGG ACG TCC CTG 293
?1?% Leu &n States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
%%0%; TT GogFebridey 199642000206)CT Qud] '|'G‘!Bsmmi CHP AN, OBCC£DE, ﬁGEE. ES, F1, GB, GE,

[eu Leu Al a Phe Gly Leu Leu Cys”Leu Pro Tr E.ulsGPnKEJKG. KISZ, LC, LK, LR, LS,

) 3hs5 ;NO, NZ, PL,
on pommm e e B con par par Y oaoTRAS b B SRS S S B IE R o i

Us 60/011,936 (CIP) UG), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, T,
Filed on /" 20 February 1996 (20.02.96) TM™), European patent (AT, BE, CH, DE, DK, ES, FI, FR,
' GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF,
BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, TG),
(71) Applicant (for all designated States except US): APPLIED '

RESEARCH SYSTEMS ARS HOLDING N.V. [NL/NL};

14 John B. Gorsiraweg, Curacao (AN). Published
/ With international search report.
(72) Inventors; and Before the expiration of the time limit for amending the
{75) Inventors/Applicants (far US only): CAMPBELL, Roberf)K. claims and 1o be republished in the event of the receipt of
[US/US); 25 Meadowbrook Drive, Wrentham, MA 02093 amendments.

(US). JAMESON, B [US/US}; 76 Robbins Street,
Milton, MA 02186 (US)%EL.

Soop(‘. [US/US); 125
Canton Avenue, Milton, MA 02186

(54) Title: HYBRID PROTEINS WHICH FORM HETERODIMERS el

| (57) Abstract

A hybrid protein includes two coexpressed amino acid sequences forming a dimer. Each sequence contains the bmdmg portion
of a receptor, such as TBP1 or TBPZ, or a ligand, such as IL-6, IFN-# and TPO, linked to a subunit of a heterodimeric prouemaceous
hormone, such as hCG. Each coexpressed sequence containg a corresponding hormone subunit so as to form a heterodimer upon expression.
Comesponding DNA molecules, expression vectors and host cells are also disclosed as are pharmaceutical compositions and a method of
-producing such proteins. _




: @BO44 14 -6
A1a Asp Ser Val Q/s Pro G@n Gly Lys Tyr Ile His Pro G n Asn Asn

340 315 320 TCG ATT TaC RERLAGEMENAGSHEET
CAC AAA GGA ACC TAC TTG TAC AAT GAC 437 Ser Ile Cys Cys Thr Lys Cys
Hs Lys Gy Thr Tyr Leu Tyr Asn Asp 325 330

335 TGI CCA GEC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGTI GAG AGC G&C

485 Cys Pro Gy Pro Ggudd sps Tdrglesh Y1469kt ingy end doser dGngraen:340
3é597/3016?rotect1ve:%¥lect of CHO cell expressed TBP- HCG(Z@C?pQ 9PM2315

TCC TTC ACCNBGF iHdudaAN A D LS CIIGy A EAC20CGEeLTE AGE 7eEible controlsh33

ggg Phe Thr Al a Ser C%]Jé%ﬁégg J—hstg églghl—gib%m%{&g %&% Ser %%F&%

CAG GTG GABIATECTAVe &F fe: ATA CI% cell expSesskeds TBPshAGY20yas@)udvket Gy -

:?82 VaelAc c@# &é%é};‘tﬁg%y% RS 81&6%%"85@%& SPRFTe 50

629 Asp Arg Asp Thr \Bigwye s GysarephLid lnshratingy thar goses dppendent

390 rotective Pffect of atfinity ﬂQQl‘I@@ €:§6 @%IA%CA‘DC;EESE 73
TGC TTC AA Al CC_CTC, AAT he G n

Cys PH® As C@,(szcsélrsﬁaerzQ,‘gN{céun;g“ced cytotgggc:.ty 0*1 BT 20 cel@.@ and
415 GGG AdGrGadAtortdfol§C TGC CAG GAG AAA CAG AAC ACC GIG TGC ACC
725 @y Thr Val H's Leu Ser Cys Gn Gu Lys A@n Asn Thr Val Cys Thr

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The invention will now be described by means of the

15 following Examples, which should not be construed as in any way
limiting the present invention. '

EXAMPLES
Materials and Methods

20 Cell lines used in this study were obtained from the
American Type Culture Collection (ATCC), Rockville, Maryland,
unless otherwise specified. The CHO-DUKX cell line was
obtained from L. Chasin at Columbia University through D.
Houseman at MIT (39). The CHO-DUKX cells, which lack a

‘25 functional gene for dihydrofolate reductase, were routinely
maintained in complete a-plus Modified Eagles Medium (o (+)MEM)
supplemented with 10% fetal bovine serum (FBS). The COS-7
cells were routinely maintained in Dulbecco's Modified Eagles
Medium (DMEM) supplemented with 10% FBS. Unless specified

30 otherwise, cells were split to maintain them in log phase of

growth, and culture reagents were obtained from GIBCO (Grand
Island, New York).

35 .
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A0 425 430 TGC CAT GCA GGI' TTC TTT CTA

ACA GAA AAC GAG TGT GTC TCC TGT AGT - 773 Oys Hs Ala G ﬁEPMEEMEWTLﬂ-!EEE
Arg Gu Asn Gu Cys Val Ser Cys Ser 435 440 -
445 450 AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC

CTA CCC

Leu Pro G ﬁ'\ﬂoé added waé3 o.ntewn%s L¥ *'![¥grsgn If.?.l{:rggg.o s\.uh ie S~a|‘ne&1 Qs

465 GAG AAepgrdsdis Gddsd &SAGVRDEhTEBoECSAGCACAHECELIGE G (Gl led.

26738 A u Asn Val Lys %%tggraé}dytﬁsg §gr gy Thr Thr N%%{%éﬁ%ﬂ&wd

GCC ACG CTEEGECR LIS G FAG, Glter whlchgl:hePrpa'o@rcg‘tdym Ay Pree Idel lsn
Al a Thr Le

195 oo o TN YR ekl irtetipeaiaing AR i cer
965 Q/s Prcpmeo;@aqieré th¥ovam) Asn Thr Thr Ile Cys Ala Ay Tyr Cys S00
505 510 CCC ACC ATG ACC CGC GIG CTG CAG GGG GIC CTG CCG
GCC CTG CCT_CAG 1013 Pro Thr Met Thr Arg Val' Leu A n @y Val Leu Pro
Ala Leu PrBESULESS 520 525

530 gr(f GIG TGC AAC TJAC EehsttbcEEGuaderT EeuddG TCC ATC CGG CTC CCT

1061 val Val Cys Asn r Arg.Asp Val _Arg Ser IIe Pro

535 shie dedighB oF cile E‘% ge@f RECENG AAC

CCC GIG GIGprief IpCsGittatl GeGCheld@; two co]:ﬂ:&‘bngmd];BlrEBp dArgoridbyerdt Asn

S0 “Acc T BRI St kb end A dimemi i ool g E8ion
1157 Ser Cyprereiny{TRPalgEd)Cfprapgrad) essemiially spdeyeripgddy (10)),

565 5 were stud2é8 for comparatlve p%é%osg;:. AAG GAC CAC CCC TTG ACC
TGT GAY® GAC CCC CGC TTC CAG GAC'T

205
Construct TBP N-term TBP C-term Fusion
partner
r-hTBP-1 mix of 9 and 20 180 none
20 TBP-IgG3 mix of 9 and 20 190 IgG3 heavy chain
_ constant region
TBP(20-161) -hCG 20 16l hCGa and hCGg
: (heterodimer)
TBP(20-190) -hCG 20 190 hCGa and hCGg
25 (heterodimer)

The sequences of the DNAs encoding, TBP (20-190) ~hCG
and TBP(20-161) -hCG are provided in Figures 1 and 2,
reépectively.'

2. Secretion of TBP-hCG proteins

All of the constructs tested were found to be
produced and secreted into culture media by transfected
mammalian cells. Data illustrating this are shown in Tables 1
and 2.

30

3. TBP-hCG(a/B8) fusion proteins assemble into
. heterodimers

The combination of TBP-hCGa and TBP-hCGB was
confirmed using the sandwich assay for the hCG heterodimer.
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“Pro Lys Asp Hi s Pro
\?385 .

o 24APEAE L°R.C oo &t oc G AGEPHAGEMENY REEET

"CCA TCC CGA CTC ef Lys Ala Pro Pro Pro Ser Leu Pro Ser
60 605

Pro Ser Arg Leu 595 GEA .
610 CCG CG ACCTCCGATC CIC CCA CAA T AA CCCIT
1301 Pro %’&g’g%& 1764 B AR5 EeFtohr E pand § subuait %%ASG-PS‘S

620 resulted in heterodimer detect#On- (Table 3)WO 97/30161-

PCT/ US97/ 02315 (2) | NFORMATI O . (i), SEQUENCE
GHARACTER STCS., 1) oo 288 DSsE g RiRds S e

TYPE: am no-dacrd D
TYPE: protein I)VIBE@BNCE IEJES_QRb@ItéIiI 1SEelltDeNO®S Serr AHP 'Eiafl'ls

of o
fgf Leu Leu ul‘é'fbpf&zﬁo&'ec@ﬂe ?&t%%‘ %(ﬁlig?l:'og%o rE’Nger 18, BT520 o n ay

Lys Tyr ||ebloassay SO@@ of the sampl=s tegsed are summarlzed:ym Taksle

Pro Adn Asn fAsn Ser Ile Cys Cys Thr Lys Cys His Lys Ay Thr 35
5
40 Negative controls (conditioned media from mock

transfections) were included for the 1x media samples.

~ As illustrated in Figures'g;ijpoints on y-axis),
addition of TNF (2.5 ng/ml) results in a clear reduction in
live cell number (as assessed by OD 570). In every case,
active samples have as a maximal protective effect the
restoration of cell viability to the level seen in the absence
.0of added TNF (i.e., the control labeled "cells alone").

' The positive controls, r-hTBP-1 and TBP-IgG3, are
both protective, showing a clear dose-dependence and ED50s of
approximately 100 ng/mi*for the r-hTBP-1 (Figs.itfg and about
1.5 ng/ml for TBP-IgG3 (Fig._i)'respectively. '

The TBP-hCG constructs from 1x media (CHO or COS) or
from the immunopurification show dose-dependent protection,
with approximate ED50s ranging from 2-11 ng/ml (Figs. 3-5).

The results from the in vitro bioassay are EZES}ted
in Table 5. The data indicate that the hybrid proteins inhibit
TNF cytotoxicity, and that they are substantially more potent
than the TBP monomer. The negative controls were devoid of
protective activity.

10

15

20

25

In addition to the possibility that dimerization of
TBP may increase potency, it is also possible that the activity
of the hybrid proteins are not related to dimeric interaction
with TBP, but rather to steric inhibition due to the partner of
the hybrid interfering with soluble TBP/TNF binding to cell-
surface TNF receptors.

30

35
* All references cited herein, including journal

articles or abstracts, published or corresponding U.S. or
foreign patent applications, issued U.S. or foreign patents, or

any other references, are entirely incorporated by reference
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v
Tyr
Leu
Cys
85
Thr
110
115
Val
140
150
Lys
175
180
Cys
205
210
Met

235
Val

- ) qeou—u?l«u-e.
Leu Tyr Asn Asp Cys Pro Ay Pro Ay @n Asp Thr Asp Cys #
‘60 GIuQ/s Au Ser Ay Ser Phe Thr Ala S P@WH'S

Arg Hs 65 L T0 75

Leu. Ser Cys Ser Lys Cys Arg Lys Gu Met Ay dn Val GQu lle
90 95 Ser Ser Cys Thr Val Asp Arg Asp

Val Cys Ay Cys Arg Lys Asn 1/ 11 100 105

An Tyr Arg H's Tyr Trp Ser Au Asn Leu Phe @ n Cys Phe AsmREBUAGEMENT SHEET
120 - 125 Ser Leu Cys Leu Asdy Thr

Hs Leu Ser Cys A n Qu Lys Gn 130 135

Asn Thr Val Cys Thr Cys H's Ala Gy Phe Phe Leu Arg G u As @gﬁ%@B
155. 160 Cys Val Sér Cys Serl-Asn-Cys

Lys Ser Leu Qu Cys Thr Lys Leu : 165 170

Cys Leu Pro @n lle Au Asn Val Lys Ay Thr A u Asp-Ser VAL -
185 190 Thr Ala Ay Ala Ay Pro Arg

Arg Pro Ile Asn Ala Thr Leu Al a 195 200

Val Qu Lys Gu Ay Cys ProV hr, Val Asn Thr Thr 1Ile
215 ?J(Ug)] Ala Ay Tyr Cys Pro Thr

Thr Arg Val Leu G n dy Val Leu 225

240 - Pro Ala Leu Pro dn Val Val Cys Asn Tyr Arg Asp
Arg Phe Qu 245 : 250 255

SV40Late

SV40ori Promoter Puull

VP1 Leader Sequence

EcoRli ,
EcoRV
VP1 Intron
Pst i
pSVL-hTBP1.hCGalpha
R/:';il; (5920 bp) Xhol -
hTBP1.hCGalpha
pBR322 ori




ET

sAT

skD
LOL

Isn
oY

95
oL

ne1
LD

1eA
OLO

a9s
DL

211
LIY

STH
o) ¢o)

skH
J9L

7%
20L

Tea
ok A2

-7.%}
ODL

YL
Yov

Ao
D99

EET
905

AL,

LY.L

ayL,
LoY

uto
Ov¥0

8KD
LOL

nag
24D

(7%
201

x28
ola) 4

usy
LYY

XAL
LY

98
O0&

na
LD

nis
) (3

ass
DOV

X198
LOL

nio
ovd

usy
LYY

siD
LOL

nio
HYD

a1l
YivY

usy
o) 44

7%}
0OL

a9s
e}

-7 %)
LOL

uto
A4 fe)

nstr A{9 8yd eiv

UL
LOY

98
Yol

oxd
A o))

nio
Yo

usy
A4 ¢

11
LY

ngo
ovo

oxgd
LDD

ass
LOY

ayy
LoV

eTy
20D

Bay

DY

oyd
OLL

ngo
ovo

Bay
) 4

STH

oW

skp
DOL

Tea
oLD

L9
199

nog

Y&LO

skD
OO.L

T=A
259

skD
0OL

o1I

STH
o) o)

usy
o) 44

oxd
920

ayd
LLL

uto
[2) o)

uro
1) (o)

dsy
o) 00

AL

QLY LY.L

54D
ool

sKrg
oY

uio
) {9]

2yq
OLL

ayd
oLL

A9
LOO

ayg
o0V

si
W

ne NI nax x9S

elv
o000

uid
A4 ()

I98
OOL

Ao
1959

narg
LLD

A=
oLY

dsy
AR )

A1
')

TYL
(39) 4

TeA
2LO

oyd
DLL

ey
A1)

usy
) 44

nio
A4 £

uid
B (o]

uto
'y o)

STH
o)l - fo]

nar
OLL

ouq

ol %

STH
A (o)

ngo
A4 &)

sk
)4 4

AT
299

oxg
Fololo)

usvy
ol 44

AN
oLY

oxd
p (o)e)

skD
O9.L

x93§
JLOY

Bxy
oD

oxd
900

7%
LOL

£z 8
" ~ Mm om
> = D.w a
£39 % Shiug
mw ra o o e .. (w . — «-+ x28§
. ) % o @
Nl © WJ — L O WYL IO&L
= O C = m
H m ™ Mmeu%nmébuxh 295 SA1T eTv TeA
N W P15 09 OVELVL DL WY 10D VLD
— o Y (92]
an < m @ ety Ba %‘-om{msﬁ sky sk Ao
- Thewoo vouvIal o9t 091 0oL 099
— © o. OQo<Z._ m
c > < ™
s Ro oxxpe @ZDﬁw ety sAo
2z 42RvoS ol Ap—uo0 000 uos
a - Im o .@Eq
c S, Ay mHne T -T9A YL A1o usy
2R B %ﬁua@ﬁlﬁm DOV DD LuV
<t
— O 7))
© ~ 1§40 ﬁu mxu)ﬁ ﬁ dsy Bay dsy
> Ne sy %oquu o 95k ovo 900 owo
> J © —~
[GPN] neg muumrc.é E.bmw@ eIy Iyl Jyd
o L W u«% S%Tc% 109 DDV DAL
< = MU_..U m&mqrma: mhumﬂw ayy sAD sikd
° 3 @%@%. YO DOL DYY DOV LOL DOL
o 0o = L
© O Ona@ @nh Dvum _.m\ﬂ 84D neq
3. & Ww...“._w o? Si 885 BBE B
o<
o . wn m
5 5ot
> > [7p] c © S
O O WO > =
— | — |
™
o o 825
< = L o
223 58
— W o 0 QH
Lo co W ov.-wlo
BOoNle] o] o O
)] ZG N QAWM=

nio
D) £2)

ayx
P} 4

usy
ol

ayL
Foto)'s

dxg,
DOL

sAD
0OL

£1o

.09

TeA
Lo

TeA
219

sA
)74 4

ngo
Yo

skD
DOL

K1
LY.L

sA1
A 444

oxg
Yoo

98
LOY

sAq

sAT
oY

uio

i) o)

TeA
LD

STH

IYO

aas
DO.L

7%
LOL

dsy
LY

ayd
ILL

a9g
JO.L

noery
YLD

IYL
o) 4

Bay
090

s>
00L

dsy
o $3

A1
199

bay
09vY

ayy
2OV

A9
559

na1
YLD

s8AD
DOL

aAsN
LY

0x4d
w22
n{o
)

TeA
YLO

ayg
You

ayy
LOY

oxd p
oo ]

oxd
A fole]

7% .
295

eyd[e DY Jo sKD L+

usy
oYY

IAL
oYL

x98
2OV

usy
A4 4

uio
ovo

uto
OYD

nag
DLD

AL
jo)- AR

sA1
A4 A4

usy
o) ¢ 4
skD
O9.L

noarg
OLL

nio :.HUA
YO Do

siT mu<,.
S¥Y DOV

STH Bav,
o¥D ¥oOvY

AL ayy
uﬁ. olo )"}

BTY I9S »8 nyo nHe

D05 IOW 9D HYD 4«0
1d€LL passao01d jo dsy 0Z+
Yl Bay a9s <

OLd 099 ILL. I35 BID OJid BID DOL HOY HOD SOI D95V0000L0LIIOOLOLI0DDLLOLILIOILIDOD

uonuj HOY

(c)0/ 9/

souanbag [eudis HOY

1 oy



Alady Ala Ala Pro dy 1” 5 (2) | NFORVATI ON FOR SEQ I D

NO 10: - (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: '
ati ds (B) TYPE: am no acid (C) STRANDEDNESS: ﬁ%gmw.’. SHE|
(D TOPOLOGY: |inear (ii) MOLECULE TYPE: peptide (xi) SEQUENCE
DESCRI PTI ON: SEQ | D NO: 10: Ala Gy Ala Ay 1 (2) | NFORMVATI ON-FOR
SEQ ID NO I 1: (i) SEQUENCE CHARACIERIISTI CS: (A) LENGTH: 30
base pairs - (B) TYPE: nucleic acid (C) STRANDEDNESS:
single _ (D TOPOLOGY: |inear (i) MOLECULE TYPE: cDNA
(xi) SEQUENCE DESCRI PTION: SEQ ID NOII: TTTTCTCGAG ATGGCTACAG GIrAAGCGCCC
30 (2) INFORVATION FOR SEQ I D NO 12: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 39 base pairs (B) .TYPE: nucleic acid. (O
STRANDEDNESS: si ngl e ' ‘ ' B

SV4aO0Late

Promoter Pvull

EcoRl  sv4Qori
VP1 Leader Sequence -

EcoRV

VP1 Intron

Pstl
pSVL-hTBPhCG beta
Amp
Resis Xhol
hTBP1.hCG beta
PBR322 ori

Sall BamHI

REPLACEMENT SHEET

¥ : 20 AUG 1998




EMENT Sy

(D) | TREPOACERENT SHEET

(xi) SEQUENCE DESCR

NREPLAC

7

(B _TYPE

\

(xi) SEQUENCE
(i) SEQUE

WO 97/ 30161

nucl eic acid

| i near

(i) SEQUENCE CHA

singl e

42

| NFORVATI ON FOR SEQ | D NGO 13:

(B) TYPE:
(D) TOPOLOGY:

ACCTGGGEGECA GCACCGGCAC AGGAGACACA CTCGITTTC
c DNA

(ii) MOLECULE TYPE: cDNA
(A) LENGTH® 431 base pairs

(C) STRANDEDNESS:

i near -
QID NO 12:
(2)

(i) MOLECULE TYPE:
single

TGTGCCGEGTG CTGCCCCAGG TTGCCCAGAA TGCACGCTAC AG

| NFORVATI ON FOR SEQ | D NGO 14:

CHARACTERI STI CS

(2) (
(A) LENGTH. 36 base pairs
STRANDEDNESS:

nucl eic acid

| i near

NG 13:

(D) TOPOLOGY:

DESCR PTI O SE
9

PCT/ US97/ 02315
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(ii) MOLECULE TYPE: cDNA

(xi) SEQUENCE DESCRI PTI ON: SEQ: InepfW@EMENT SHEET

JTTTTGGATCC TTAAGATTTG TGATAATAAC AAGTAC

(2) | NFORMATI ON FOR SEQ | D NO 15: (i) SEQUENCE CHARACTERLSTLCS; _

(A) LENGTH: 39 base pairs (B) TYPE: nucleic acid REPL
STRANDEDNESS: si ngl e (D) TOPALAY: |inear (ii) Eéﬁfg@NT SHEET
TYPE: cDNA (xi) SEQUENCE DESCRI PTION: "SEQ I D NO 15: CCG[GEACCA
GCACCAGCAC AGGAGACACA CTCGTTTTC 39| Z3AUG 1998

| NFORMATI ON FOR SEQ I D NO. 16: (i) SEQUENCE CHARACTERI ST| C§:

(A) LENGTH 36 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: i near (i) “ve=ECULE

TYPE: cDNA (xi) SEQUENCE
CTGGTCCACG GTGCOGCCCC ATCAAT
| NFORMATI ON FOR SEQ I D NO 17:

3' splice acceptor

hd IVSA

5' splice donor

Xbal

BamHI

EcoRl -
Sacl

Kpnl

Hindlll
TBP190hCG « Bqlll

SV40E Bamyi SV4OE

poly A Promoter

SV40 Intron
Poly A

BamH!

Sall

ori

Dd-TBP190 hCGalpha
10890 bp

MMT-1
Pro moter
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“(A) ‘LENGTH: 21 base pairs (B) TYPE: nucleic acid (O

STRANDEDNESS: single . (D) TOPOLOGY: i near (ii) MYLECULE
<TYPE: CcDNA (xi) SEQUENCE DESCRIPTION: SEQ ID NO19: T WENT SHEET
GAGTCCTCAG T 21 (2)
| NFORMATI ON FOR SEQ | D NO: 20: () SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 41 base pairs (B) TYPE: nucleic acid REPLACEMENC)SHEH
STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (i BEEECOHE
TYPE: cDNA (xi) SEQUENCE DESCR-PI6N: | D)NQ 20:  ACTEA .
CAGGCACCAC AGOOGGTGCT GCOCCAGGTT ?—/ @N 2 %?/ /D/ b1 BG%@)“UG_ 1998
| NFORMATI ON FOR SEQ | D NO: 21: (i) SEQUENCE CHARACTERI ST|CE:
(A) LENGTH: 29 base pairs (B) .TYPE: nucleic aci:d (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: i near (i) - T,
TYPE: cDNA (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 21:

SV40E BamAl  gya0€

Poly A Promoter

Hind!I!

Sacl

TBP190OKCGp ERNAEN Pl

3' splice acceptor SV40EIntron,
PolyA

BamHli
Sall

ori

halVSA

Dd - TBP 190hCGbeta
11043 bp

5'splice donor

"~ Xbal

BamH!

Sac!
Kpnl
EcoRl

Hindlll
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(D) TOPOLOGY

NCE . ..

PLA
20 AUG 1998

A

d

(

(i) SEQ
i ngl e
(xi) SEQUENCE DESCR

IR -
TTTTCCACAG CCAGGGTGGEC ATTGATGGEGG CGGCACCGTG GACCAGCACT

60 CCTGAGICCT CAGIG

75

(A) LENGTH: 75 base pairs

(C) STRAN

(i) MOLECULE TYPE

| NFORVATI ON FOR SEQ | D NG 22:

WO 97130161

(2)

44 -
PCT/ US97/ 02315

CHARACTERI STI CS
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i near

NO: 22:
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TTTTTCTAGA GAAGCAGCAG CAGCCCATG
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WO 97/ 30161 _ ' PCT/ US97/ 02315 CLAI V5

1. A hybrid pr ot ein conprising two coexpressed am no acid seque EEMENT SHE
formng a dinmer, each conprising: a) at | east one am no acid
sequence sel ect e,g flsom t he group consi stidg19f a hormoneric recept

chain of a heterwmd®ic receptor, a |igand, and fragnents there ‘%ﬁ%@ﬁMENT SHEET
retain th%llgar%

r'gcept or bi nd| ng capabi I ity; and b) a subunit
of a heteﬁ)dl mer Br ot ei naceous hornone, or fragnents thereof | ChOr KUGI1998
t he ab|I| of tge gubunlt to forma het erodi mer with other suburits
thereof; O 2 Xherein sequences &(a) and (b) are bonded dirlectTyor

t hrough a<pept i d@ I |+nker and in Wm‘gh t he sequence (b) in eac

of said two
coexpress&d sequ‘é’ncg arTcapabI e ofgaggregat.ing to form a..dine

- conpl ex.

;
2. A hylﬂld pret ewn in faccordance gth claim1, wheré€in said de@ence (a)
is selected fromihe& group consisting of TBP1, TBP2 or fragnent $tder eof
still con |n|,ng5(h | i g&hd bi ndi ng omai A, the extracel | ul ar dgé&n of the
| FN[ eer.]lger]&réce or or\the IFNe receptor; a gonadotropi T recep&or
or extrac Iultarg nments \ her eof ; la'ntlbody | i ght chains or frchrrentSE’_’
t her eof , ogtl o@alu y“-hssom with t e respective heavy chains;| §3ti beldy
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wherein said sequence ('b) is selected fromthe group consisting of subunits.

of hCG FSH, LH, TSH or inhibin, and fragnents thereof. ) 4 -
hybrid protein in accordance with claim 1, wherein sequence (a) i]\BEPMquT SHEE
to the .an}rno term nus of sequence (b). : -

46 - w WO 97/ 30161 PCT/ USQ7/.02315

eyl

[eer] = 5. A hybrid protein iip/agcordance with claim 1, vREPLACEMENT SHEET
sequence ) is linked to the carboxy term nus of sequence (b) - S
6. A hybdd protein in accordance with claim11l, wherein said jw

D .
am no aci d sequences each include the sequence for TBPfOOﬁUghﬁeg

coexpress
fragnment &hereof corresponding to aqn%no acid residues 20-161 o} RO-
TBP1, as ﬁequence (a) and the respealive a and [eer] subunits hf hCG or
fragnent s « hereofs~ as sequence (b). = 7. A hybrid proterf<r= :
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sequenc ﬂa“mj“‘m‘mmu)e’ A hybrid prote| nin accoMPLA@EMEN; ﬁHEEL

wher ei Is the FSH receptor. extracel lular domai n and
sequenc a swbumit of FSH- 9. A hybrid protein in
accordance with claim7, wherein said sequences (a) and (b) are linked W|th
a peptide |inker brid _pro C h claim
9, wherein said pelp% i de I |3ﬁ?£%gh8§°g ng')?me CE: eIzril.%/Aarpc’.éjl &?{Qa@f&m{ 11.
A hybr i wheasiei ronen @ncmnancevwﬁentcb@n@ﬂ(bewﬁﬂrelW%a‘f-‘@ esiHywRies eflohge

S|te|sa&.éhé[ n cl eavage site. 12. A hybrid protein in

accordance wth claim 10, wherein said enzyme cl eavage site is recognized

and cl eaved by an enzyne which is found in the ovary. 13. A

hybrid protein in ggcor apRs wbhBcellal @n%od/ﬂ}ﬁj%rhﬁlarﬂdpﬁﬁétélﬁm inker

serves as a fé xi bl e, hj ng]e_ - . Jeer]
accordance with aim 1.

16. An expression vector containing a DNA molecule
'in accordance with claim 15.

17. A host cell containing an expression vector in
accordance with claim 16 and capable of expressing said hybrid
protein.

'18. A method for producing hybrid protein comprising
culturing a host cell in accordance with claim 17 and
recovering the hybrid protein expressed thereby.

19. A pharmaceutical composition comprising a hybrid
protein in accordance with claim 1 and a pharmaceutically
acceptable carrier and/or excipient.

_ 20. The use of a pharmaceutical composition comprising
the hybrid protein of claim 8 for inducing follicular maturation
to a subject in need thereof. '
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'[éer] -~ - = 14.°A hybrid protein Fn accordance with ct@ai m t;-wherein one"
:or nore coval ent bonds between the two subunits (b) are added.

,15. A DNA nol ecul e encoding a hybrid protein in accordance with claim 1.
"16. An expression vector containing a DNA nol ecule in accordance with claim
15. 17. /A host cell containing an expression vector in
accordance with claim 16 and capabl e of expressing said hybrid protein.

18. A method for proﬁscusgdhybredqprOEGBBQQOﬁabt&h@g Geldedy 1 & MYricel |

i n accorda coyering the brid proteln expressed
t Her eby. "$otbid], %@i g?gﬁéguglcéVOCSﬁp BSF T SRESHNisivFg & 3R F
protein in éh%ﬁ?@ﬁncb—ﬂ#?ﬁ §Pgﬁnh§raQGva1phaiwaceut|calIy accept abl e’

carriergand/ or eXCIpI@Hé term "a gre ngCIhe Q?e nelkga Qh%rQ§C%H% Gl o
conp03| ion, co r{sin the h%brl tein of aim Snducing .
follicular 5%?%n £o5hxe BJ%E? +hifeRE T REVBSLRS lnterac“1C7= becween

two polypeptide chainsg forming a complex, such as those
existing petween the a and g subunit of a he-erodimeric
hormone {(such as FSE, LH, h¢G or TSH).

The terms "ligand" or "ligand proctain®, as used
hersin, refer to a molecule, other than ar antikody or an
immunoglobulin, capable of being kound by the ligand-binding
domain of a receptor; such molecule may occur in nature, or may
ke chemically modified or chemically synthesisead.

15 The term "ligand-binding domain", as used herein
refers to a portion cf the xreceptor that is involved in binding
-2 ligand and is generally a porticn or essentially all of the
extracellular domain.
The term "recepter", as usad herein, xefers to a

12

20 membrane protein, whose binding with the raspegrtiva ligand
triggers secondary cellular responses that result iz the
activaticn or irnhibition of intracellular process.

in a further aspect, the present inventicn provides
the use of the hybrid protein as a medicament. TIhe medicament

25 is preferably presented in the form of a pharmaceuticsl

.composition comprising the prectein of the invention togethex_ .
with one or more pharmacsutically acceptable carriers and/or
excipients. Such pharmaceutical compositions represent vet a
further aspect of the invent:ion.

30
ERIEP DESCRIPTION OF THE DRAWINGS

The invention will be better understcod by refersnce
to the appended drawings, in which:

Figures 1(a) and 1(b) show the TBF(20-161)-hCGx and
TBP(20-161) -hCGE constructs, respectively, aad the
corresponding sequences (SEQ ID NOS:1-4). The linker ssquence
shown in Fig. 1(a) is Ala-Gly-Ala-Ala-Pro-Gly (SEQ ID KG:9;.
The linkar sequence shown in Fig. 1(b) is Ala-Sly-Ala-Gly (S=g
ID NO:20}, |

35
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Figuras 2({a) andé z(b) show the T3F(20-i20)-hCGx and
TBP(20-190) -h{G8 censtructs, respectively, and the
corresponding sequences (SEQ ID NOS:5-3).

Tigtre 3 is a schematic suwmary of the constructis of
Figures 1 and 2 showing p55 TNFRi, TBPL and TBPL fusion |
contzucts. The linker seqguences shcown on the last two lines
are SEQ ID KO:9 (Ala-Glv-Ala-Ala-Preo-Gly) and SEQ ID NC:1D
(Ala-Gly-Aila-Gly) .

Pigure 4 is a graph iilustirating th
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prctective effect of CHC cell expressed T3P-hCG(20-190
TNFa-induced cytotoxicity on BT-20 cells and varicus ¢
Figure 3 is a graph illustrating the dose dependent
protective effect of COS cell expressed TBF-hCG{20-190) on
TNFa-induced cytotoxicity on BT-20 cells and varicus controls.
gure 6 is a gr#@h iliustrating the dose dependent
protective effact of affinity purified CHO cell expressed TBP-
hCG(20-161} on TNFx-induced cytotoxicity on BT-2¢ cells and

various c¢ontzrols.

DETAILED DESCRIPTION O RE ] OD X iy

The invention will now be descriked by means cf tie

focllowing Examples, which should nct be congtrued as in any way
limiting the present invention.
EXAMPLES

Materials and Methcds

Cell iines used in this study were obtained fxrom the

American Type Culture Collection (ATCC;, Rockville, Maryland,
unless otherwise specified. The CHO-DUKX cell line was
cbtained from L. Chasin at Cclumbia University through D.
Housewman at MIT (3%). The CHO- DUKX cells, which lack a
functional gene for dihydrofolate reductase, were routinely
maintained in complete a-plus Modified Eagies Medium (a(+}MEM]

supplementad with 10% fetal bovine serum {(FBS). The C0S-7

cells were routinely waintained in Tulkecco's Modified Eagles
Medium (DMEM) supplementad with 10% FBS. Unlesgs specified
otherwise, cells were split to maintain them in log phrase of
rowth, and cuiture reagents were cbtained frcm GIBCO (Grand
Island, New Yerk). |
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